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OBJECT OF THE BULLETIN. 


_ This bulletin presents the results of tests on (a) the grinding of 
! steamed or cooked spruce for mechanical pulp and (6) the results 
_ of tests on a number of American woods to determine their suit- 


_ pulp.t_ If the price of news-print paper is to be kept at a reasonable 
figure, more efficient methods of converting spruce into pulp must 
be developed or else a cheaper wood substituted for the former. 
i The results of experiments meant to develop greater efficiency in 
' the grinding of uncooked spruce have already been presented in 
_ Forest Service Bulletin 127, ‘‘The Grinding of Spruce for Mechanical 


" Pulp.”” That bulletin also discusses the influence of the many 


_ 1Acknowledgment is made to Mr. C. P. Winslow, Mr. Henry E. Surface, and Mr. S. D. Wells, engineers 
forest products, and to Mr. S. E. Lunak, assistant chemist in forest products, Forest Service, for aid in 
‘the preparation of this report. Acknowledgment is also due Messrs. G. F. Steele, W. G. McNaughton, 
‘and L. M. Alexander, of the Nekoosa-Edwards Paper Co.,and Mr. D.C. Everest, of the Marathon Paper 
Mills Co., for assistance rendered during the tests; also to Mr. C. W. Knapp, of the St. Louis Republic, 
A and to Messrs. P. W. Schaeffer and E. D. De Witt, of the New York Herald, for providing the presses 
_ upon which the experimental papers were tried out. The maps in this bulletin showing the range of 
__ the various tree species were prepared in the Forest Service by Mr. William H. Lamb, assisted by Miss 
_ Georgia Wharton. 


Notre.—This bulletin contains valuable information as to the use of various species of wood in the manu- 
facture of paper and is of interest to manufacturers and users of paper. 
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variable conditions in the manufacture of mechanical pulp, such 
as surface of stone, pressure with which the wood is forced upon it, 
peripheral speed, temperature of grinding, ete. Since the conclusions 
reached in regard to these are applicable to the production of pulp 
from coniferous woods in general, it is advisable to have a copy of 
Bulletin 127 at hand when reading the present one.! 

All the tests described in this bulletin were carried on at the Forest — 
Service ground-wood laboratory at Wausau, Wis., a branch of the — 
Forest Products Laboratory, Madison, Wis., in cooperation with the | 
American Paper and Pulp Association, which furnished all the © 
pulp-making equipment for the laboratory, and with an advisory | 
committee consisting of Messrs. G. F. Steele, chairman, and W. G. | 
McNaughton, secretary, Nekoosa-Edwards Paper Co.; D. C. Everest, — 
Marathon Paper Mills Co.; W. L. Edmonds, Wausau Paper Mills © 
Co.; A. M. Pride, Tomahawk Paper Co.; and William EHibel, Rhine- 
lander Paper Co. 


PRESENT STATUS OF THE GROUND-WOOD INDUSTRY. 


Thirty-five to forty-five years ago news paper was made almost _ 
entirely of rags. Upon the introduction of the sulphite process of 
wood-pulp manufacture varying amounts of that product were _ 
added to the rag pulp, and later ground wood was made a part of | 
the mixture, but only in small quantities. Ground wood was for | 
many years nothing more nor less than a filler and not expected to | 
add any strength to the sheet produced. There is shown in figure 1 _ 
the average contract price (f. o. b. mill) of news-print paper from | 
1874 to 1912. The effect of the introduction of the cheaper processes — 
is evident. : 

In 1870 there were only 8 establishments reported which made — 
ground wood, and the product manufactured during that year was — 
valued at $172,000. Ten years later, in 1880, 50 establishments | 
produced $2,257,000 worth of ground wood. In 1890, 82 establish- | 
ments reported products valued at $4,628,000. In 1900 there were | 
91 plants reported, which produced 280,520 tons of ground wood | 
for sale, and 77 mills which produced 306,520 tons of pulp for their 
own use, a total of 168 mills, producing 586,000 tons, valued at | 
approximately $9,300,000. In 1909 there were produced a total of 
1,179,266 tons of mechanical pulp. Of this amount 310,747 tons — 
were manufactured for sale or consumption in mills other than where | 
produced, the value being $5,649,466. The remainder, 868,519 tons, — 
assumed to have the same value of that made for sale, was worth 
approximately $15,780,000, or a total value of product of $21,430,000. 7 


1 Copies of Forest Service Bulletin 127 may be procured from the Superintendent of Documents, Wash- — 
ington, D. C., for 15 cents each, 
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In 1911, 1,229,719 tons of mechanical pulp were produced, an increase 
of approximately 50,000 tons. 

While the industry has developed very rapidly in the United 
States, the rate of development has not kept pace with the rate of 
consumption of the product. This is evident from a consideration 
of the imports and exports of both mechanical and chemical pulp 
over a period of years, as shown in figures 2 and 3. Figure 2 shows 
the imports of mechanical pulp, both free and dutiable, by months 
for a period of years, while figure 3 (curve 6) shows the imports of 
mechanical pulp by years. The first of these curves is particularly 
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Fic. 1.—Average contract prices for news-print paper 1878-1912. 


interesting, because it shows the seasonal fluctuation of imports. 
Figure 3 (curve A) shows the imports and exports of wood pulp, 
both mechanical and chemical. The increase in the amount of pulp 
imported 1 is very marked, while the exports are comparatively small. 
It is evident from these curves that considerably more pulp will have 
to be manufactured at home before there can be any material expan- 
sion into the export trade. 

Spruce furnishes by far the greater part of the wood at present 
used for mechanical pulp. Of the 1,314,141 cords consumed in the 
United States by the mechanical process in 1911, spruce supplied 
1,121,703 cords, or 85 per cent, 822,743 cords of which were native 
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wood and 298,743 imported. Of the 4,328,052 cords of wood used 
in the United States in 1911 for pulp of all kinds, spruce furnished 
2,505,730 cords, or 57 per cent. 
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Via, 2.—Imports of mechanical pulp, July, 1908, to J anuary, 1914, inclusive. 
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The annual consumption of spruce in this country for all purposes 
is something like 2,575,000,000 board feet. The available stand east 
of the Rocky Mountains was estimated in 1907 to be 35,000,000,000 
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feet, with an annual increment due to growth of 770,000,000 feet. 
While it is probable that the maximum annual consumption of spruce 
for lumber has been reached, and that that for pulp wood will scarcely 
go much higher, it is nevertheless clear that with the maintenance 
of anything like the present annual consumption the spruce forests 
of this country are threatened with exhaustion. Nor is it likely that 
the American consumer of spruce wood will be able to draw to what- 
ever extent he wishes upon the Canadian supply. In 1900 the 
Province of Ontario prohibited the exportation of unmanufactured 
wood cut on Crown lands within the Province, and later the Provinces 
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Fig. 3.—Imports and exports of wood pulp, 1901-1913, inclusive. 


_ tion. Further restrictive measures regarding the exportation of 
- unmanufactured wood will undoubtedly be taken by Canada if the 
heed arises. 


The rise in the price of spruce over the 10-year period from 1900 to 
1909, inclusive, reflects a steady increase in the consumption of 
mechanical pulp and a decrease in the available supply of the wood. 
In 1900 the average cost of spruce used for pulp-making purposes in 


_ the United States was $4.28 per cord for domestic and $6.50 per cord 


for imported material. In 1909 the average price for domestic spruce 
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had risen to $8.32 per cord, and for imported to $11.34 per cord. 
During the same 10-year period the average cost of manufacturing 
ground-wood pulp increased from $10.84 per ton to $16.58, by far 
the greater part of this increase being due to the greater cost of the 
wood used. Thus the manufacturer of mechanical pulp is faced with 
a steady increase in the cost of his raw material, and one which 
promises to continue if he must rely almost wholly upon a single 
wood. The great bulk of mechanical pulp produced is used in the 
manufacture of news-print paper, and the problem which presents 
itself is whether woods other than spruce can be used for the purpose. 
It was to answer this question, at least in part, that the experiments 
described in this bulletin were undertaken. 


PRESENT METHODS OF MANUFACTURE. 


The present method of manufacturing ground-wood pwp has been 
in use fora long time. Since 1867, when the mechanical process was 
first introduced into this country, principles and methods have 
changed but slightly. The size and capacity of the grinders have 
been increased and the raw material changed from poplar to spruce, 
but otherwise the industry is following its first limes. As in any other 
industry, however, details of manufacture differ in different mills. 
Of two mills producing news-print paper, for example, one uses 
135 horsepower to the grinder, the other 625. One employs a grinder 
cylinder pressure of 17.5 pounds per square inch; the other, with a 
cylinder of the same size, a pressure of 72 pounds. One runs at a 
peripheral speed of 2,660 feet per minute, the other at a speed of 
3,540 feet. Such details of operation may differ among mills pro- 
ducing the same kind of paper even more widely than those just cited. 
Reports of power consumption show a range of from 31 to 135 horse- 
power per ton in 24 hours. The first value is undoubtedly wrong, 
since it has been demonstrated experimentally that such a low power 
consumption is impossible with the present grinding equipment. 

Upon its receipt at the mill the wood is either stored for a con- 
siderable time in the yard or else is ponded. Before storage the wood 
is sometimes cut into 2-foot lengths, or in other cases is rossed. 

The grinders ordinarily take a pulp-stone approximately 54 inches 
in diameter by 27 inches face. Some stones recently installed are as 
large as 60 inches in diameter and 48 inches face. Up to a few years 
ago natural quarried stones were the only kind used in the grmding 
process, but many mills are now experimenting with artificial stones. 
The grinding is usually carried on under conditions of high tempera- 
ture brought about by admitting only small quantities of water to 
the pit of the grinder. In the cold-grinding process, which is some- 
times used in the United States and very largely adhered to in Europe, 
an excess of water prevents any heating. 
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Upon leaving the grinder a large supply of water 1s added to the 
pulp, and the mixture is then screened. If it is to be shipped over a 
long distance, the pulp is run into laps by means either of wet 
machines or of hydraulic presses. Occasionally the pulp is dried on 
steam driers and run into rolls. When pulp is used where it is pro- 
duced, except for the need of storing to provide a supply in times of 
low water, it is thickened by means of feltless wet machines or deckers 
and immediately manufactured into paper. 

In the last few years a magazine pulp grinder has come into use, 
equipped with two pockets which are filled automatically from the 
magazine. The machine, however, has not been operated in this 
country to an extent which would enable a judgment to be formed 
regarding its efficiency and economy. 


Part IL—THE GRINDING OF COOKED AND UNCOOKED 
SPRUCE. 


EQUIPMENT USED IN THE EXPERIMENTS.‘ 


APPARATUS FOR COOKING. 


Cooking treatments prior to grinding were carried on in a cylin- 
drical closed steamer 3 feet in diameter by 8 feet high, designed for 
75 pounds’ working pressure. The ‘‘steamer” was fitted with steam, 
water, and vacuum connections and the necessary gauges and ther- 
mometers for determinations of pressure and temperature: An open 
steamer 6 feet wide, 8 feet long, and 3 feet deep was also available 
for cooking treatment at atmospheric pressuro. 


ELECTRICAL EQUIPMENT. 


In order to satisfactorily vary the conditions of grinding, secure 
adequate data on power consumption, and maintain the speed con- 
stant, it was necessary to install a rather complex system of electrical 

drive and control for the grinder. The method of speed regulation 
was known as the Ward Leonard system, and by its means a very 
flexible arrangement was secured. 

The installation consisted of a motor generator set of 460-kilo- 
volt-amperes full-load capacity and a direct-current, variable-speed 

motor having a full-load capacity of 500 horsepower at 300 revolu- — 
tions per minute. With the overload capacity it was possible to 
secure fully 75 per cent more power than the rating from each of the 
machines. 

Three-phase 60-cycle electric power was applied to the synchronous 
motor of the motor generator set at 2,300 volts. The generator of the 
motor generator set was separately excited and by means of a rheostat 

1A more detailed description of the equipment of the Forest Service laboratory at Wausau, Wis., is 


given in an unnumbered publication of the Forest Service, “Experiments with Jack Pine and Hemlock 
for Mechanical Pulp.” ; 
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in the field circuit direct current could be generated at any desired 
voltage from 100 to 700 volts. The direct-current motor connected 
to the grinder was also separately excited and the speed of rotation 
controlled by regulating the voltage applied to the armature, the 
voltage control being brought about by variation of the field current 
of the direct-current generator. The speed of the grinder motor 
could be varied from 100 revolutions per minute to 300 revolutions 
per minute, the capacity with overload at the same time varying 
from approximately 340 horsepower to 750 horsepower. 

The efficiency of the direct-current motor could be determined very 
readily by means of curves showing the stray power and heat losses 
at different speeds and current loads and knowledge of the power 
supplied to the motor. The latter data were obtained by means of 
accurately calibrated indicating and recording electrical instruments. 

The various pieces of apparatus used in the manufacture of the 
pulp were driven by individual direct-connected motors. The appa- 
ratus for wood preparation, 40-inch swing saw, and “‘Green Bay” 
barker, together with the wet machine vacuum pump, were driven 
from a single-belted motor. Some of the individual motors were of 
the variable-speed type, and as a result the pieces of apparatus to 
which they were connected could be driven at the most effective speeds. 


PULP MACHINERY AND AUXILIARY EQUIPMENT. 


All of the pieces of machinery installed in the Wausau laboratory 
were of commercial size and design and were loaned either by manu- 
facturers or others interested in the work being carried on. 

The grinder was built by the Friction Pulley and Machine Works. 
It took a stone 54 inches in diameter by 27-inch face and had three 
14-inch cylinders. Each cylinder was provided with a pressure gauge 
and the water was supplied by two triplex pumps. The pressure at 
which the water was pumped was regulated by relief valves; pressures 
as high as 120 pounds per square inch could be obtained. 

A recording thermometer gave a record of the temperature in the 
grinder pit. From the grinder pit the pulp was passed through a 
mechanically agitated sliver screen, then pumped to a storage tank 
by means of a 5-inch centrifugal pump, and from there pumped to a 
centrifugal screen. A variable-speed motor direct connected to the 
screen made it possible to obtain speeds of rotation from 400 to 600 
revolutions per minute. Throughout the tests, however, the speed 
was maintained at 500 revolutions per minute. The plate in the 
centrifugal screen was perforated with holes 0.065 inch in diameter. 

The tailings from the centrifugal screen were rescreened through a 
12-plate Harmon diaphragm screen, the plates used being the Union 
Screen Plate Co.’s type B, cut with 0.012-inch slots. 
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The screened pulps from the centrifugal and the flat screen were 
united and run out on an Improved Paper Machinery Co.’s 3-roll 
hydraulic wet machine. The white water from the wet machine was 
pumped back to the sliver screen of the grinder by means of a 4-inch 
centrifugal pump. White water from the felts was run to the sewer, 
as was also the white water from the felt suction. 


PAPER-MAKING EQUIPMENT. 


Portions of the pulps secured from experimental runs were sent to 
the Forest Products Laboratory at Madison to beruninto paper. The 
apparatus available for the purpose when the earliest tests were made 
consisted of a pulp shredder, 12-pound Emerson beater, 2-plate flat 
screen slotted with 0.012-inch slots, and a 12-inch Fourdrinier paper 
machine. Later a Noble and Wood’s jordan engine was added to the 
equipment. This was used only, however, in the preparation for the 
paper machine of pulps made from miscellaneous woods. The stock 
which was run on the machine in carrying on series tests to determine 
the effect of variable grinding conditions on the strength of pulp 
was not jordaned. 


METHODS EMPLOYED IN EXPERIMENTAL TESTS. 


PREPARATION OF WOOD. 


All of the wood received at the laboratory was stored on skids in 
the yard and in most cases allowed to season before being used. It 
was received in several different forms; some cut from very large 
trees was split before shipping; some was rossed in the woods; but the 
greater part was in the form of round rough logs varying from 4 to 14 
inches in diameter. The wood for test was sawed as required into 
2-foot sections and barked, samples being taken for the determination 
of moisture and dry weight per cubic foot. The amount desired for 
the test was weighed and the diameter of each piece was measured. 
Tests were conducted as soon as possible after the wood was prepared 
and weighed. 

In some cases it was necessary to remove knots before grinding, 
especially when the knots were likely to cause dirt in the pulp. This 
procedure was more often required for jack pine and aspen than for 
other woods. 

In case the wood was to be treated it was piled in the steamer after 
having been carefully weighed. Depending on the conditions of the 
cook, the pressure was maintained constant at the desired value for 
different lengths of time. Cooks were made at steam pressures of 
trom 5 to 75 pounds per square inch and for different lengths of time, 
from 1 to 12 hours. In some cases the wood was steamed and the 
condensation was drawn off as it formed; in others, the wood was 
immersed in water and boiled at different steam pressures, the 
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condensation being blown off as soon as the temperature fell below 
that corresponding to the steam pressure in use. In some cases, 
after cooking the required length of time, the charge was allowed to 
stand until it had absorbed a large amount of water. After unload- 
ing, the wood was weighed and then ground as soon as possible. In 
several instances samples were taken after cooking and the bone-dry 
weight and the moisture were determined. 


GRINDING. 


Before starting the test the desired surface was placed on the stone 
by means of a mechanically controlled burr or bush roll. The stone 
was then washed until free from loose sand and an impression of the 
stone was taken by means of carbon and coated paper. (See Forest 
Service Bulletin 127.) The grinder pockets were filled, the pressure 
adjusted to the correct value, the recording instruments were placed 
in operation, and the test was then started. 

The speed and pressure were maintaimed as constant as possible 
throughout each test. Pocket binding was eliminated by the con- 
stant observation of power applied to the grinder, a falling off in power 
consumption with pressure on indicating binding. When a piston 
was raised, instead of allowing the speed to increase, it was held con- 
stant by regulation of the voltage on the motor armature. 

In series tests in which the surface of the stone was not altered, 
but the speed, pressure, or temperature were, the data secured may be 
more or less open to criticism, since the surface undoubtedly changed 
slightly from one test to another. However, this change was very 
slight.1. Likewise, in short tests it was impossible to heat up the 
stone thoroughly and here also a very slight error was introduced.! 

During the tests readings were taken of power, speed, pressure, 
temperature, and the like, the intervals of reading being 15 minutes 
in most cases, although 5-minute intervals were sometimes employed. 


LOSSES IN CONVERSION. 


While it is highly desirable that the losses occurring in the barking 
of different woods be determined, it was impossible to investigate 
this point satisfactorily. Only small amounts of wood were used, in 
some cases not more than 8 cords, and determinations on such small 
amounts would not yield reliable results. 

The amount of wood used during any test and the amount of wet 
pulp manufactured was accurately determined by weighing. Moist- 
ure samples were taken of both the pulp and the screenings and the 
bone-dry weight of each determined. In some cases the amount of 
wood fiber in the white water was secured by measuring the amount 


1 This point is discussed in more detail in Forest Service Bulletin 127, ‘‘The Grinding of Spruce for 
Mechanical Pulp.’’ 


GROUND-WOOD PULP. ot 


of white water used and determining the wood fiber in a sample of it. 
This proved rather unsatisfactory, and was discontinued on account 
of the difficulty in removing the wood fiber from the white water 
sample. 
_ The yield of pulp has been calculated to a basis of 100 cubic feet of 
solid rossed wood, this factor being thought more satisfactory and 
accurate than a epee cord, and representing approximately the 
solid content of a piled cord of 2-foot rossed wood containing 128 
cubic feet. 
| TESTS ON THE PAPER. 
The sample of pulp to be run into paper was first shredded and the 
‘moisture determined. The required amount was then weighed out 
and mixed and beaten with a weighed amount of bleached spruce 
‘slow-cook sulphite. In some runs, particularly those made on some 
of the pulps made from cooked woods, the sulphite was dispensed 
with. The mixture, usually 20 per cent sulphite to 80 per cent 
ground wood, was beaten until the fibers were separated, generally 
‘about 1 hour. The stock was then run out on the paper machine 
and an uncalendered sample was taken for strength and color tests. 
_ No size, color, or loading was added to any of the sheets, the desire 
being to present the pulps made from different woods and under 
‘different conditions in as nearly comparable conditions as possible. 
The uncalendered samples of paper were tested for tensile strength, 
lengthwise and crosswise, by means of a Schopper breaking length 
tester, and for bursting aman by means of a Mullen tester. The 
‘color tests were made with an Ives tintphotometer and measure- 
ments were made of the thickness of the sheet and weight per ream. 
‘ EFFECT OF PRELIMINARY TREATMENT OF SPRUCE. 
, Spruce has been used for many years as a raw material for ground- 
wood pulp, but the effect of the production of pulp from it under 
| varying conditions has never been given very careful study. Depend- 
‘ing on the quality of the product desired, different conditions of 
‘grinding must be selected, and in some cases the wood must even be 
‘given a cooking treatment prior to grinding. In the manufacture of 
container board, where great strength is desired and the color is of 
lesser consequence, strength is ahaa increased by the additioa of 
sulphite or sulphate ply screenings, or old paper stock. In the 
manufacture of news print paper, strength is desired too, but not 
nearly so much strength, the color, yield, and finishing characteristics 
here being the prime consideration. The work which has been done 
on spruce has been carried on with the idea of attempting to increase 
the efficiency of grinding both from the standpoint of reducing the 
power consumption and increasing the yield from a cord of the raw 
material in either the cooking or ordinary ground-wood process, and 
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to ascertain the influence on the quality and quantity of pulp pro- 
duced by the variation of the grinding variables, such as surface of 
the stone, pressure on the cylinders, speed, temperature, etc. 

The cooking of wood prior to grinding is attended with a number of 
changes in the physical characteristics of the wood which greatly 
influence the quality of the pulp manufactured from it. The cooking 
condition must be chosen according to the use to which the pulp is to 
be put. For the manufacture of news-print paper from pitchy woods 
it is essential that the treatment be a very mild one, and that the 
duration of boiling or steaming and the temperature at which it is 
carried on be such as to allow of the fiber being as light in color as 
possible. Either the pressure, or corresponding temperature, must 
be low and the cook of long duration, or the pressure higher and the 
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Fic. 4.—Effect of steaming pressure on color of pulp (average values of several rums on spruce). 


cook of much shorter duration. It is generally claimed that cooking 
the wood under pressure while immersed in water will yieid a lighter 
pulp than steaming at the same pressure and for the same length of 
time, but this result has not been noted. 

Boiling wood has certain disadvantages which are not found when 
the steaming process is used. There is a considerable loss of heat, 
and it is necessary to draw off condensed liquors to maintain the 
temperature at any desired value. This makes it necessary to pay 
greater attention to the process. If the temperature and duration 
of the cook are the same, the steamed or boiled wood should be prac- 
tically the same in color and other physical characteristics. One 
decided advantage of steaming is the possibility of draining off the 
condensed liquors in a concentrated form. This is of great benefit 
when by-products are to be recovered. 
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In all of the experiments conducted in cooking wood prior to grind- 
ing, the temperature corresponded to the temperature of boiling at the 
steam pressure under which the cook was being made. Attempts 
were made to secure by-products, but the amounts of wood used were 
so small that this could not be done satisfactorily. 


INFLUENCE OF PRESSURE, TEMPERATURE, AND TIME OF COOKING. 


When the length of time of the cook is kept constant and the cook- 
_ ing pressure or temperature is varied, it is found that the color of the 


_ pulp made darkens greatly when these factors are raised, all other 


conditions being the same. This is demonstrated by reference to the 
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_ Fic. 5.—Effect of duration of steaming on color of pulp. (Average values of several runs on spruce.) 


curves in figures 4 and 5, where the amount of black in the color as 
determined by a tintphotometer is plotted against the cooking pres- 
_ sure and temperature. At some steam pressure the wood will char 
_ and the resultant pulp will be black; under this condition a maximum 
_ of 300 parts black would be secured. Itis probable that this steam 
pressure would not be very high, since the values of parts of black 
"increase rapidly after 60 pounds pressure is reached. 
_ The strength of the pulp increases with the length of the steaming 
" period (fig. 6) and seems to reach a maximum in about 8 hours for 
_ both pressures. In figure 7 is shown the variation of the yield of pulp 
per 100 cubic feet of solid rossed wood, with the pressure of steaming 
_and the duration of the cook. The marked effect of the duration of 


_ the cook, especially at high pressure, is evident. The yield decreases 


| 
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rapidly with increased pressure due to the dissolving action of the 
water and the transformation of portions of the wood into water 
soluble material which is washed out in the grinding process. 
Variation of the period of cook also has a marked influence upon the 
horsepower consumption per ton of pulp. When wood is ground 
under the same conditions of grinder pressure, speed, temperature, etc., 
it is found that after a period of four to six hours of cooking the 
maximum value of power consumption is obtained. For a greater 
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HOURS oF STEAMING 
Fic. 6.—Effect of duration of steaming upon the strength of the pulp. (Spruce runs 199-209, inclusive.) 


«405 


or lesser length of time of cooking the horsepower consumption per 
ton decreases (fig. 8). 


OTHER FACTORS. i 
The variation of the yield of pulp from 100 cubic feet of solid wood 
with the duration of cook and temperature of cooking has been pointed 
out. It would seem that most of the loss would occur in the cooking” 
process itself, but determinations of the amount of bone-dry wood 
charged to the cooker and the amount of bone-dry material taken 
from it after steaming shows that the loss in cooking as volatile 
materials and water-soluble substances which leach out when the 
wood is in the 2-foot lengths is remarkably low, being from 5 to 8 per | 
cent. It appears that the great loss which takes place in the produc- 
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tion of steamed wood pulp occurs in the grinding process, either due to 
the dissolving of material which has been converted to a soluble state 
or the grinding of the softer portion of the wood—the springwood— 
to flour and the subsequent loss of it in the white water. There is a 
characteristic odor of burned sugar during the steaming of wood, and 
possibly some of the wood fiber is converted into sugar. 

The condensed liquor from the steamer has a very corrosive action 
on the iron and it is possible that in order to satisfactorily protect 
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6 7 
HOURS OF STEAMING 
Fic. 7.—Effect of duration and pressure of steaming on the yield of pulp. (Spruce runs 103 to 107 and 114 
to 119, inclusive.) 


the metal it might be desirable to add small quantities of sodium 
carbonate to the water when the boiling process is used. This, of 
course, would not apply when the wood is steamed. 

The liquors which condense during the steaming of the woods 
may have considerable commercial value, particularly when resinous 
woods are used. The equipment employed in the Wausau laboratory 
was not of sufficient capacity to make it possible to study this 
problem carefully, but an indication of the nature of the condensed 
liquor can be obtained from the following analyses of material 
secured from a mill steaming wood commercially, in which case 
approximately 5 cords of wood were used for each charge. Un- 
fortunately no means were available for measuring the total condensed 
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liquor, and for that reason the amount of the materials can not be 
expressed in quantity per cord. 

It will be noted that two samples were analyzed, one of which was 
a residue from evaporation of a condensed liquor and the other a 
sample of the liquor from another cook. The woods steamed were a 
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Fig. 8.—Effect of duration of steaming on power consumption per ton of pulp. (Spruce runs 114-119, 
inclusive.) 


mixture of jack pine and tamarack in the ratio of 67 per cent of the 
former to 33 per cent of the latter. 


Residue Residue 


from evapo-| Sample from evapo-| Sample 
ration of | of liquor. ration of | ofliquor. 
liquor. liquor. 


Per cent. | Per cent. 
Motalksolidss ans! sa eee sales Aasee eee 2.05 As 

Solublesolidss2 ) eee es | 70.10 1.95 || Acetic acid (total)........-- Geral . 162 
Reducing sugars....----..-- 15.89 - 83 Formic acid (total)-...----..! 1.41 - 042 
Mannie soe Rae | 13. 60 1092) |||Moisture){c.2 20s) eee | 4.31| 97.95 


The total and soluble solids and tannin were determined accord- 
ing to the methods outlined by the American Leather Chemists’ 
Association. 

The boiling or steaming of woods results in the formation of a 
natural size from the wood substance or some of its constituents. 
This sizing action is particularly noticeable in the production of 
pulps from the hardwoods—birch and aspen—which are not pitchy. 
All paper produced from cooked woods, pulped by the mechanical 
process, show the characteristic water-resistance qualities and hard- 
ness of hard sized papers. 
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Tests on papers made from steamed and unsteamed woods show 
that the unsteamed pulps do not give as high percentage stretch 
as the steamed, even though the unsteamed pulps were mixed with 
20 per cent of bleached spruce sulphite. Pulps made from cooked 
woods should be given satisfactory beating treatments to make them 
usable for different purposes. Like chemical pulp, there is a marked 

influence on the resultant paper when the pulps are given different 
‘beating treatments. The sheets become more brittle after a pro- 
longed beating, but give high strength tests. 


: THE EFFECT OF GRINDING STEAMED AND UNSTEAMED WOODS UNDER 
if VARIABLE CONDITIONS. 


SURFACE OF STONE. 


There is shown in figure 9 a series of curves on steamed and un- 
‘steamed woods which were conducted on different surfaces of stone. 
‘It is evident that the horsepower consumption per ton when steamed 
“wood is used decreases to a minimum value at a grinder pressure of 
_ approximately 65 pounds per square inch on a 14-inch cylinder, 
“regardless of the surface which is used. The contrast in the form of 
' ihe curves for steamed and unsteamed wood is shown in this same 
i figure. Curves 2 and 3 were run under exactly the same conditions, 
i ‘except that in one case steamed wood and in the other unsteamed 
wood was used as a raw material. 
Upon the condition of the surface of the pulp stone depends, to a 
great extent, the power consumption per ton of pulp made, the rate 
of production, and the quality of the resultant material. The pulp 
stone used in the tests was burred in many different w ays, and it 
"was generally found that if the grit were brought to the same con- 
dition of sharpness, the power consumption, rate of production, and 
quality of pulp would be practically the same. When the stone is 
"rough but the sand particles are not sharp, a coarser pulp is produced 
4 which acts more free on the wire of the paper machine. It was also 
found that regardless of the degree of sharpness of the stone it was 
impossible to aiutein pulp for news print if the expenditure of power 
temain 50 horsepower per ton. 
_ Figure 10 shows by curves obtained at different pressures the 
‘relation of three different surfaces of stone to the power consumption 
‘per ton, power to the grinder, and production in 24 hours. These 
typical curves show how greatly the above-mentioned factors are 
“influenced by varying the sharpness of the pulp stone. 
Plates I and Il show the effect of different degrees of sharpness of 
stone on the quality of pulp prodticed as represented by the character 
of fibers. Plate I, figure 1, shows the fiber produced on the sharpec 
medium grit stone with the consumption of a small amount of power, 
14852° 
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3. Steamed spruce runs 172-176, inclusive. 
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GROUND-WOOD PULP. 


while figure 2 shows that the consumption of a greater amount of 


power on a duller stone yields a much finer and better fibered pulp. 
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The fibers in Plate II, figure 1 


degree of sharpness between the above two, and those shown in 


figure 2 were obtained on a sharp, coarse grit stone. 
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GRIT OF STONE. 


If a stone of coarse grit is used considerably less dressing with the 
burr is necessary to attain the conditions of a sharp stone. In fact, 
it is difficult to produce a pulp that is not coarse and full of shives. 
Although a somewhat lower consumption of power per ton of pulp 
is easily obtained, on account of its coarseness the pulp is not satis- | 
factory from a news-print standpoint. The yield of screenings is 
much greater, as one would anticipate. As indicated by the Mulien 
tester, the strength of pulp ground on a coarse grit stone is a trifle less _ 
than when made on a finer grit stone and consuming the same amount — 
of power per ton; but when compared as to their respective breaking 
lengths, there is no difference. However, when the wood is steamed | 
prior to grinding, a strong pulp may be obtained at lower horse- — 
power consumption on the coarse grit stone than on a finer one. A 
comparison of the grits of the stones may be obtained by referring to | 
Plate III, figures 1 and 2. | 

In general, a stone of fine grit yields a fine-fibered pulp and a coarse | 
stone a shivy and coarse pulp. 


PRESSURE OF GRINDING. 


In any commercial grinder the pressure at which the wood is — 
forced upon the revolving grindstone—that is, the pressure per square | 
inch of wood surface in contact—varies greatly. The variations 
in pressure are brought about by the bmding of the wood in the © 
pockets; the grinding of wood of different lengths and diameters; the 
variation of pressure on the grinder cylinder, due to the removal of | 
pressure from one or more of the cylinders, and the use of varying — 
amounts of spit wood. For any cylinder pressure, however, it is rea- | 
sonable to assume that the pressure per square inch on the stone varies — 
between certain limits. 4 

Figure 11 shows the reiation of the pressure on the grinder cylinder, | 
the horsepower consumption per ton, power to grinder, and production — 
in 24 hours, the three curves being obtained on surfaces of different — 
degrees of sharpness. It will be noted that with increasing pressure _ 
the horsepower consumption per ton decreases, and that the horse-_ 
power to the grinder and production in 24 hours increases at a fairly _ 
definite rate. 7 

The yield and quality of pulp produced vary to a considerable 
degree with the pressure of grinding. Finer, although shorter-_ 
fibered, pulps are obtained when grinding at higher pressure, the — 
advantage of the use of higher pressure being that it is possible to | 
use a duller stone and obtain finer-fibered pulp with a consumption 
of the same amount of power as would be used at lower pressure and _ 
sharper condition of the stone. 
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Figure 12 shows the effect of increasing pressure on the yield per 


100 cubic feet of solid rossed wood. ‘There is a material increase in 
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increased from 20 pounds per square inch on a 


the amount of pulp produced from this quantity of wood if the 


sure of grinding is 


14-inch cylinder to 100 pounds. 
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The effect of pressure on the quality of pulp as indicated by the 
strength of paper made from it is shown in figure 13. The strength 
factor, or bursting strength per square inch divided by the weight per 
ream, decreased with increasing pressure. The decrease in power 
consumption per ton is also shown. 


PERIPHERAL SPEED OF STONE. 


In figure 14 is shown the variation of the horsepower consumption — 
per ton, horsepower to the grinder, and production in 24 hours, with — 


PRESSURE ON 14. IN.CYLINDER—LBS.PER SQ.IN, 
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YIELD PER 100 CU.FT.OF SOLID ROSSED WOOD—LBS. 
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Fig. 12.—Relation of yield to pressure. (Spruceruns 52 to 56, inclusive.) 


varying speed of pulp stone. The decrease in the power consumption 
per ton from 100 to 250 revolutions per minute when steamed wood 
is used is much greater than when unsteamed wood is ground under 
the same conditions. (See fig. 15.) 

The pressure at which wood is steamed prior to grinding has a 
marked influence on the speed of rotation of the pulp stone necessary 
to consume a certain amount of power when the grinding pressure is 
maintained constant. This is shown in figure 16. The wood was 
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steamed at varying pressures for periods of three and six hours and 
then ground in two pockets of the grinder at a cylinder pressure of 
60 pounds per square inch. The power to the grinder was main- 
tained at 345 horsepower, and it was utilized by adjusting the periph- 
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(1) Spruce runs 9-1 to 11 and (2) 6 to 8, inclusive. 
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Fig. 13.—Relation of strength of paper and power consumption to pressure. 
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eral speed of the stone to such a value as was necessary for the sample 
being tested. When wood which had been steamed for 6 hours at 
75 pounds pressure was ground a cylinder pressure of 60 pounds on 
two pockets and speed of 225 revolutions per minute were necessary 
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to consume the 345 horsepower. When the wood was steamed for 
6 hours at 20 pounds, a cylinder pressure of 60 pounds and speed of 
187 revolutions per minute were necessary to use up the power. 
There are shown in figure 17 the relation of horsepower consump- 
tion per ton, horsepower to the grinder, and production in 24 hours 
to the steaming pressure when wood, which had been cooked at differ- 
ent pressures, was ground at constant cylinder pressure and varying 
speed of rotation of the pulp stone. It will be noted that the horse- 
power consumption per ton increases with the speed, corresponding 


REVOLUTIONS PER MINUTE 
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*° NORSEROWER PER TON (BONE DRY] HORSEPOWER TO GRINDER TONS [BONE DRY] IN 24 HOURS 
Fic. 14.—Relation of power consumption and rate of production to speed. (Spruce runs 188 to 191, in- 
clusive.) 


to increase in the pressure of steaming, and this increase is due to a 
reduction in the rate of production of the pulp. 

When wood is steamed for a certain number of hours and at a fixed 
pressure, then ground with a certain amount of power to the grinder 
but under varying speed of rotation of the pulp stone, it is found that 
the horsepower consumption per ton increases in a similar manner to 
that given in figure 18. In other words, at low speed and high pres- 
sure more power is necessary to grind a ton of pulp in 24 hours than 
at high speed and low pressure. This is due, again, to the reduction 
in the rate of production. 
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The peripheral speed of the pulp stone influences the power con- 
sumption only slightly. The power consumption per ton decreases 
somewhat when the speed is increased (fig. 15). It is also shown that 


TONS IN 24 HOURS—BONE DRY 


(Spruce runs 24 to 27, inclusive.) 


HORSEPOWER TO GRINDER 


Fic. 15.—Relation of power consumption and rate of production to speed. 


HORSEPOWER PER TON—BONE DRY 


the horsepower to the grinder and production in 24 hours increase 
directly with the speed of the pulp stone. The speed has much less 
effect upon the quality of the pulp than either the pressure or surface 
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of the stone. Stronger pulp is obtained, however, at conditions of | 
low speed and high pressure than is obtained at conditions of high | 
speed and low pressure. It is believed, however, that the pressure is | 
more responsible here than the speed. Figure 19 shows that the 
strength of paper, when the same amount of power is applied, is much | 
less when the power is utilized at high speed and low pressure than | 
at high pressure and low speed. | 


TEMPERATURE OF GRINDING. 


temperature. It is true that the production in 24 hours is less when | 
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Fic. 16.—Effect of steaming pressure on speed—horsepower to grinder constant. (Spruce runs 233 to 242, 
inclusive.) 


440, 


grinding cold than when the hot process is used, but the variation of 
the temperature from 125° to 190° F. does not materially influence | 
the rate of production. The pulp is somewhat finer when ground cold, | 
but there is not as much difference between pulps manufactured by. | 
the cold and hot processes as is generally believed. 


OTHER FACTORS. 


Among the other factors which influence the power consumption, 
production in 24 hours, and the quality and yield of pulp are the 
amount of seasoning the wood has undergone before grinding, the 
dry weight per cubic foot, the size of bolts, and the rate of growth. 

It is easier to grind green wood and secure a satisfactory pulp than 
it is to grind seasoned wood. Seasoned wood almost invariably 
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yields a shorter fibered pulp, with a color inferior to that obtained 
from the green material. Green wood likewise requires less power 
to grind it, although the difference in the power consumption per ton 
between that obtained from green and seasoned wood is very small. 
The weight per cubic foot of wood is a most important factor, 
since upon it depends almost entirely the yield per cord. This is 
best shown in figure 20, where the dry weights of a number of dif- 
ferent species are plotted against the yield of pulp per 100 cubic 
feet of solid rossed wood. It has been found that the yield is almost 
directly proportional to the bone-dry weight per cubic foot. 
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Fic. 17.—Relation of power consumption and production to steaming pressure—horsepower to grinder 
constant. (Spruce runs 233 to 242, inclusive.) 


The following is a list of woods corresponding to the numbers shown 
on the curves in figure 20: 


No. 1. Balsam fir. No. 14. Western yellow pine. 
Dy ed tit), 15. Jack pine. 
3. White fir. 16. Loblolly pine (fall cut). 
4, Alpine fir. 17. Loblolly pine (spring cut). 
5. Amabilis fir. 18. White pine. 
6. Lowland fir. 19. Engelmann spruce (Montana). 
7. Noble fir. 20. Engelmann spruce (Colorado). 
8. Eastern hemlock. 21. Sitka spruce. 
9. Western hemlock. 22. White spruce. 
10. Tamarack. 23. White birch. 
11. Western larch. 24. Aspen.! 
12. Montana lodgepole pine. 25. Black gum. 


13. California lodgepole pine. 


1Commonly called ‘‘popple’”’ in Wisconsin. 
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The rate of growth seems to have little effect upon the power 
consumption or rate of production. When the wood is of large 
diameter it is necessary to split a considerable portion of it and more 
or less binding is caused, this resulting in a higher power consump- 
tion per ton of pulp. The yield and quality are both slightly in- 
fluenced by the rate of growth of the wood. The yield is lower from 
wood of rapid growth than from wood which has grown slowly. The 
pulp is softer when rapid-growth wood is used, although the strength 
is practically the same. Generally woods which are highly lignified 
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Fig. 18.—Relation of power consumption and production to pressure and speed—horsepower to grinder 
constant. (Tamarack runs 62 to 68, inclusive.) 


yield shorter fibered pulps than those having large amounts of 
sapwood. 


The conditioa of the wood as regards decay has a marked effect on 
the pulp. With the use of partially decayed wood the yield of pulp — 


from a cord is greatly decreased, and while the wood grinds faster 
than entirely sound wood, giving an increased production and a cor- 


respondingly lower power consumption per ton of pulp, the pulp © 


consists principally of extremely short fibers and wood flour, which 
greatly decrease its strength. (Spruce runs 255 and 256.) At the 
same time the color is materially darker than that of the pulp pro- 
duced from sound wood. 
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POWER CONSUMPTION PER UNIT OF STRENGTH. 


It has always been known that the consumption of a great amount 
of power will produce pulp of a greater strength. The relative 
effect, however, in using different amounts of power is probably best 
shown in figure 21. The strength as represented by Mullen or 
Schopper tests increases with increasing power consumption per ton. 

Figure 22, curve A, shows the relation between horsepower con- 
sumption per ton of pulp per meter of breaking length of paper made 
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Fig. 19.—Relation of strength of paper to pressure and speed. (Spruce runs 32 to 38, inclusive.) 


_ trom it, and the power consumption in grinding a ton of the pulp. 

_ At low values of power consumption greater strength is produced 

4 per horsepower than at high values. The horsepower per ton per 
point per pound is also shown in the same figure, curve B. 


STEAMED WOOD PULP AND ITS USES. 


‘The pulp made by grinding steamed wood can be used for different 
purposes, depending largely. upon the nature of the grinding process. 
If a sharp and coarse stone is used a large number of shives will be 
present and the pulp will serve for the manufacture of box board or 
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YIELD PER 100 CUBIC FEET OF SOLID ROSSED WOOD — 100 POUNDS 


Fic. 20.—Relation of yield to dry weight of wood—steamed and unsteamed. 


24 


21 22 23 


20 


ei 
0 a 1 el i 
Paes 


Pal | 
[Eales 
eles 
a [ee 
STEAMED 
flea 
age 
fe 
ie 
eae fn 
abel 
pias 
me 
ea 
(i 
ro 
pea 
EM 
Es 
a 


ial 
eal 
=| 
| 
[| 
= 
| 
Fal 
rm 
~ 
LI 
ra 
= 


|_| 
zi 
[=| 
[| 
"| 
al 
Ls 
sy 
[| 
|| 
= 
[| 
a 
ce 
[ 


a ay 
GED EM ECBO vice 
ape Pe RBH RE oMBE 
‘ol sl Da fn) 9 ee ea 
Pel eee [a] fed Epa aa abs aah 


is 
es 
e 
fs 
b| 
is 
mi 
re 
B 
Pee ee seer 


16 17 


15 


14 


30 


29 


28 


Saami iMate Pie 
BRE RENS FRR Se Nee 
aes |S eai ial 


27 


fe SN 
See Be 8 ee 
BERN SRe se ASS See 
RARER E Nee 
Hoe Oy Ps a i 
Bea PNe ee ee Nae Sea. 
Wid sd iS ed Da ele sy Ll dO 
ERE RARE ER Ae ARR eS. 
Ho WA Ee 
AP ees ered ep [ella foal fie hoa eka i fash a 
BEE RRA Se wees 
$n 
pfiltb Lab sibor}va | vebved fied SoS aarba 
a ee SS LE 3 VSP 
it es 
Vib SR PS IA] 0 a le od al wd a, 
po] fpr Speed eS eich La 
A 0 0 0 0 a 
Se 


a a = > = nN S a 
SaNNOd — [Aud SNOd] GOOM 40 L004 ‘Dlend Wad 1HEIIM. 


26 


25 


24 


23 


22 


21 


20 


YIELD PER 100 CUBIC FEET OF SOLID ROSSED WOOD — 100 POUNDS 


GROUND-WOOD PULP. 81 


‘gimilar materials. When ground to a finer state, however, it has 


been demonstrated that with a mixture of a small amount of chemical 
fiber bogus kraft paper can be produced which will serve for a cheap 
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Fig. 21.—Relation of strength of paper to power consumption per ton of pulp. 
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200 


“wrapping paper. It is hardly likely that spruce could be used for 


the manufacture of cheap wrapping paper in this manner on account 
of its price, but other woods, which will be discussed later, also give 
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remarkably good results, and, bemg available in large quantities, 
should serve as a raw material for this purpose. Tests made on 
sheets composed entirely of boiled and steamed ground-wood pulp 
show that wrapping papers which will test from 0.50 to 0.75 of a 
point to the pound are easily produced. Wrapping papers of this 
kind are inclined to be brittle and do not have sufficient strength in 
tearing or folding without the addition of a small amount of chemical 
fiber. 

Resinous woods, if given a mild steaming or boiling treatment prior 
to grinding, are rendered much more free from pitch, although the 
pulp is made very soft and darkened to some extent. The use of 
this method for the production of news print paper would undoubt- 
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Fic. 22.—Relation of strength of paper per horsepower to power consumption per ton of pulp. 


edly be costly on account of the handling necessary, the cost of steam- 
ing, and the loss in yield. 


SUMMARY OF INFLUENCE OF GRINDING AND COOKING CONDITIONS IN THE PRODUC- | 
TION OF SPRUCE PULP. ; 


The experiments conducted by the Forest Service, both in cooking © 
spruce prior to grinding and in varying conditions of producing pulp, ~ 
have led to the following conclusions: 


COOKED WOOD. 


(1). Cooking spruce prior to grinding results in a stropger fibered — 
pulp, although at least 25 per cent more power per ton is required 
than is used in grinding untreated wood. The horsepower consump- 
tion per ton when grinding under conditions of varying cylinder pres- 
sure decreases to a minimum at approximately 65 pounds pressure 
on a 14-inch cylinder; this holds for dull or sharp stones. 
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(2) When wood is cooked under conditions of constant pressure 

and varying lengths of time the maximum power consumption per 

_ ton of pulp is obtained after cooking for six hours. This holds true 
regardless of the pressure at which the cooking takes place, between 
0 and 75 pounds gauge pressure. 

(3) Wood which is cooked at high pressure requires more power 
per ton of pulp when ground under the same conditions of cylinder 
pressure, speed, and surface of stone than wood which is cooked at 
lower pressure, if the duration of the cook is the same. Likewise, the 

_ production of pulp in 24 hours is materially less when the wood ground 
has been cooked at high pressure than if it had been cooked at low 
pressure. 

(4) The yield per cord is influenced very greatly by the length of 
_ time the cooking is carried on and the pressure of the cook, being 
much lower for high pressures than for low and also for long cooking 
periods than for short. | 

(5) The power to the grinder increases with speed and pressure of 
srinding and decreases with the degree of sharpness of stone. There 

is also a very slight increase in the power required with increase of 
temperature, other conditions remaining constant, while the thick- 
ness of stock in the grinder pit has almost no influence. Under like 
conditions of all other factors the power to the grinder is less for 
h steamed wood than for green or seasoned wood untreated. 
f 


i, 
sf 
i 
i) 
4) 


(6) With a fixed amount of power to the grinder and a fixed grind- 
ing pressure, the speed of the pulp stone will vary greatly, depending 
on the length of time the wood has been steamed and the steaming 
pressure. Unsteamed wood will grind at low speed, while that 
steamed a long time will grind at high speed with the same amount 

of power to the grinder. 

_ (7) There is little if any difference in the quality of pulp obtained 
as a result of using either the boiling or steaming process. The color, 
length of fiber, and yield are practically the same if the boiling or 

steaming is carried on at the same temperature. 

(8) The amount of pulp produced in grinding cooked wood with a 
fixed amount of power to the grinder is less at high pressure and low 
_ speed than it is at low pressure and high speed. This results in a 
_ greater horsepower consumption per ton of pulp at high pressure and 
low speed. 


UNCOOKED WOOD. 


(1) The rate of production varies directly with pressure, speed, and 
degree of sharpness of stone. Less pulp is obtained in 24 hours using 
seasoned wood than with green, and still less using steamed wood, all 

other conditions being the same. The temperature influences the 
rate of production to some extent; less pulp is produced at low tem- 
peratures. 
14852°—Bull. 348—16——3 
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(2) The horsepower consumption per ton of pulp when untreated 
wood is ground increases as the pressure decreases according to a 
fairly definite law; it is lower on sharp stones than on dull ones, and 
increases as the speed decreases in much the same manner as it does 
with pressure. There is, however, not as much difference between 
the power consumption per ton at low speed and high speed as there 
is between power consumption at low pressure and: high pressure. 
The power consumption is very little influenced by temperature, but 
it is slightly lower at high temperature. The power consumption is 
higher for seasoned wood than for green wood, and higher for steamed | 
wood than for either seasoned or green material ground under the | 
same conditions. 

(3) The yield of pulp per cord is greater at high pressure than at 
low, and, while this is true also of the screenings, there is not as much 
fine material lost in white water when high pressure is used. The 
yield is not greatly influenced by the surface of the stone, but is 
slightly higher at high speed than at low. The yield is proportional 
to the bone-dry weight per cubic foot of wood. 

(4) The quality of pulp varies greatly with the surface of the stone, 
less with the pressure, and least with the speed. The weight per 
cubic foot and character of wood influence quality to a marked 
extent, especially the latter; temperature also has a marked influence; 
pulp of greater strength is obtained at higher temperature; pulp 
produced at low temperature will take a better finish. Pulp of better 
color can be obtained from green wood than from seasoned, and 
stronger pulp can be obtained by cooking the wood prior to grinding. 
The quality of paper manufactured under exactly the same conditions, 
but made of pulp produced at different grinder pressures, varies 
greatly with the grinder pressure and the horsepower consumption 
per ton of pulp. Mechanical pulp of greatest strength can be pro- 
duced only by the expenditure of a relatively large amount of power. 


PART II.—SUBSTITUTES FOR SPRUCE IN THE MANUFACTURE 
OF GROUND-WOOD PULP. 


EXPERIMENTAL AND COMMERCIAL TESTS ON VARIOUS WOODS. 


Grinding tests of 22 different woods were made at the Wausau 
laboratory. Samples of the experimental pulps were sent to the 
Madison laboratory for tests to determine their quality. The 
experimental apparatus and the methods of operation were the same 
as those used in the case of spruce and described in Forest Service 
Bulletin 127. 

In addition to the experimental tests, ‘‘commercial”’ tests were 
made of the production of pulp and of the manufacture of paper. The 
methods employed in the preparation of the wood and the production 
of pulp were identical with those in the qualitative and quantitative 
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tests, except that more wood was employed and more pulp produced. 
As a rule, 2.5 tons of bone-dry pulp were manufactured during each 
test, though in some cases 5 tons were made. Data were recorded 
on power consumption, rate of production, yield, etc., and as soon as 
practicable the pulp was shipped to mills in the vicinity of Wausau 
to be made into paper. The aim in making the paper was to produce 
as good a grade of news print as possible from the experimental pulps 
‘under the standard mill practice of the company to which the pulps 
were sent. The one divergence from this practice was in the treat- 
ment of the pulp in the beater, as in some cases different amounts 
and kinds of color had to be added to secure the best results. The 
amount of size, alum, loading, color, etc., was recorded for each 
beater of pulp, as also were the amounts of sulphite and ground wood 
‘used. ‘The size of screen slots, speed of machine, width of wire, etc., 
were also recorded. 

The paper produced from the experimental pulps was given a 
practical try out on the presses of the New York Herald and the 
St. Louis Republic. The tests were conducted under the ordinary 
operating conditions of the pressrooms of the two newspapers. The 
color of the different papers varied considerably, but this was not 
assumed to detract from their value for news-print purposes within 
certain limits. Record was made of the amount of waste, the num- 
ber and causes of breaks, and the number of papers run from a given 
quantity of material. Observations were also made on the general 
operating conditions and the appearance of the sheet when printed. 
Judgment of these latter factors was left very largely to the practical 


pressmen. 
KINDS OF WOOD TESTED. 


The woods tested to determine their suitability for mechanical 
pulp were as follows: 


Balsam fir (Abies balsamea). Western yellow pine (Pinus ponderosa). 
Red fir (Abies magnifica). Jack pine (Pinus divaricata). 
White fir (Abies concolor). Loblolly pine (Pinus txda). 
Alpine fir (Abves lasiocarpa). White pine (Pinus strobus). 
Amabilis fir (Abies amabilis). Engelmann spruce, Montana (Picea engel- 
Lowland fir (Abies grandis). mannt). 
pNoble fir (Abies nobilis). Engelmann spruce, Colorado (Picea engel- 
Eastern hemlock (Tsuga canadensis). mannt). 
Western hemlock (Tsuga heterophylla). Sitka spruce (Picea sitchensis). 
Tamarack (Larizlaricina). White spruce (Picea canadensis). 
Western larch (Larix occidentalis). White birch (Betula papyrifera). 
Lodgepole pine, Montana (Pinus mur- | Aspen ! (Populus tremuloides). 
rayana). Black gum (Nyssa sylvatica). 
Lodgepole pine, California (Pinus mur- 
rayana). 


1 Called ‘“‘popple” in Wisconsin. 
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TABLE 1.—Amounts of different species used and where cut. 


Ship- State : rs 
Kind of wood. ment eouet where err a Remarks. 
No. | * | grown. : 
| Cords. : : 
Teac (Larizlaricina)..... 1 5 Wisk ipeole oii Swalupy tang: close stand. 
OE SShs sae ay Saree oe J 2 La yeti PBECE CGP S| pened garg [oye te Oo. 
Jack pine (Pinus divaricata)... 3 15,f [iedo tee de: | Side Bill, sloping south and 
east, sandy soil,closestand. 
DO ABE ae ck eee | 4 15 |..do..../.....d0.........| Swampy land, close stand. 
1D OS Case ee eee 5 15 |..do....|.....do........-| Side hill, sloping south and 
east, sandy soil,close stand. 
wate space (Picea cana- 6 8 |.-do....|.....do.........| No further description. 
ensis). 
Hemlock ( Tsugacanadensis) - . 6 8 Alec Osc 2 Rue’ Onsen Do. 
Jack pine (Pinus divaricata)... 7 15 |..do....|.....do.........| Side hill, sloping south and 
east, sandy soil, close stand. 
Noe woe seek SEES 8 | 10 pase step O@ ssid. <7 Btsck of Grand Rapids Paper 
; 10. 
Hemlock ( Tsuga canadensis)... 9 10 | i Dislelec| Cee a. Lee ewme & 
Balsam fir (A dies balsamea)... 9) 2 '- SULOUO re laoreet eee 
Wists spruce (Picea cana- 9 2) OEE coc aeo- seen s-se 
ensis). 
Douce Soereek ss 2. 10 20 MO WSs cet Beene in eee Stok of Marathon Paper Mills 
0. 
Hemlock ( Tsuga canadensis). - 11 16 Aisado Az albe Set aed Do. 
Oss estis cans orem es se ee 12 USSR [0 oe baht SBE gs a oe Stock of Nekoosa-Edwards 
| Paper Co. 
oe pine (Pinus mur- | 13 15 | Mont -| Deerlodge..... elope pee coe feet eleva- 
Tayand). | ? : 
Western te pine (Pinus F 14 16> | 22002s-.| Veissoulas === Be 3,500 feet, glacial 
onderosa). oam soil. 
Rad fir (Abies magnifica) -.-.... 15 8 [Cal--_- | Nevada. <2 . 2. Stockof Floriston Pulp & Paper 
z 
Lodgepole pine (Pinus mur- 16 * ly BRE Gd fg dos. ch te Do. 
rayana). 
Western larch (Larix occi- 16 12 | Mont..} Lincoln. ...... Elevation 3,100 feet, heavy 
dentalis). sf ; forest, dry, deepclaysoil. 
we eS (Picea cana- 17 Fura) (eh sees] wel Ba et (c/s pe, Sk Spas a Nekoosa-Edwards 
ensis). aper Co 
Balsam fir (A bies balsamea)... 17 Sagres ciee essere eae Do. 
White spruce (Picea cana- 18 1S] Soke |e cdo. Sees Do. 
densis). 
Aspen eat tremuloides).. 19 8 |..do....}.....d0.........| No other data available. 
pute birch (Betula papy- 19 1 by ip) Mo Coes | eo a ee Do. 
rifera). 
es ae (Picea cana- 20 1605 |23d0->23| boone dOlcctoeoee ooce or Nekoosa-Edwards 
ensis). aper Co. 
Wen hemlock (Tsuga 21 8 | Wash | Chehalis......| Aberdeen Chamber of Com- 
See epee sitchensis) 21 8 | do do are 
itka spru Sis). 32 d0o525| eee COkaes ae : 
White, spruce (Picea cana- 22 18 | Wisc. Prices, Sy pases eee Nekoosa-Edwards 
ensis). O. ’ 
Lodgepole pine (Pinus mur- 23 ) | Calis. Seht ays Seen oe Stock of Floriston Pulp & 
Red fir Cibies inagnifiea) 23 aii Bas Baia a 
6 QTzjiea )..-..- “ en Oi Se Se Ose Oe : : 
Witte Sprang (Picea cana- 24 1 Apwise- -|) Brice. oc eee Se ee Nekoosa-Edwards 
ensis). ) 
vale fir (Abies Leieaed: bee 25 4 : aG0h ee beer oe Weel esee pe. 
hite pine (Pinus strobis). - . 5 SF Fp RGOLSe2 2. 2 snd One Tess rt 
Engelmann srmaee (Picea 26 6 | Colo... Ses ora cl Resour 9,200 feet, deep 
elmanni). : 2 : , 
White fir (Abies concolor). -..-. 27 7 onCal’:<|-Plmase esses ane —— feet, red clay ; 
Amabilis fir (Abies amabilis) - . 28 8 | Wash.| Whitcom. --.. eee 2,150, fragmentary — 
Lowland fir (A dies grandis)... - 29; 53 | Mont..| Missoula. ...-- Heya 3,400 feet, sandy 
Alpine fir (A dies lasiocarpa). -. 29 Gol ox ie oe Cit) ee ae Hleyation 3,300 feet, sandy = 
Engelmann oo (Picea 29 5 Mazo): =. 5|.4 Redes nessa Elevation 3,300 feet, gravelly 
elmanni). am. 
White SURae? (Picea cana- 30 Ele i SS el ie See See ee en Nekoosa-Edwards 
ensi$). - 
Loblolly pine (Pinus tzda) .-. 31 G6) SION. @c.212 3 ce eee stuee of Beaver Co., Weldon, 
Black gum ( Wyssa sylvatica). 32 GYaa (Be Naked Ma raya 1s Se Hardwood bottoms. 
Tamarack(partially decayed). 33 Sete. bocce Ue deco eee ee selects Ses Rest sted of 
Noble iir ( Abjes nobilis)....... 34 6 | Oreg..}| Multnomah. ..| Elevation 3,500 feet, rocky soil. 
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The region in which the different species grow is shown on the 
maps, figures 23 to 44. Table 1 gives source of shipments tested. 
Information concerning the amount of each kind of timber available 


Fic. 23.—Balsam fir (Abies balsamea). 


and other facts relating to the stand and supply will be furnished by 
the Forest Service upon. request. 


RESULTS OF GRINDING TESTS. 


On the whole, very little difficulty was encountered in producing 
pulp from the woods tested. With the conifers, at least, grinding 
could be done under practically the same conditions employed for 
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spruce. All the substitutes, however, with the possible exception | 
of noble fir and amabilis fir, required the use of more power per ton | 
of pulp. Also, while a good grade of spruce | 
pulp can be produced under widely varying | 
conditions of grinding, the best results were | 
generally obtained from the other woods when | 
the stone was somewhat dull, the pressure high, | 
and the speed of grinding rather slow. 


THE FIRS. 


The firs tested were balsam fir (Abies bal- 
samea), red fir (Abies magnifica), white fir (Abies | 
concolor), amabilis fir (Abies amabilis), alpine | 
fir (Abies lasiocarpa), lowland or grand fir | 
| (Abies grandis), and noble fir (Abies nobilis). | 
Fic. 24—Red fir (Abies mag. | A good sheet of pulp can easily be obtained 

Tee from balsam fir if the wood is in a green state. 
Such pulp is as light m color as, if not lighter than, spruce, and a | 
fairly sharp stone can be used in grinding it. Seasoned wood, how- | 
ever, usually shows | 
decay and insect at- 
tack, and it is prac- 
tically impossible to 
grind it into pulp 
which will not contain 
many shives and be 
somewhat soft. The 
yield from balsam fir 
is about 1,910 pounds 
(bone-dry pulp) per 
hundred cubic feet of 
solid rossed wood, or 
approximately 490 
pounds less than the 
yield from an equal 
quantity of white 
spruce. . 

Red fir, like balsam, 
is easily ground to a 
pulp satisfactory for 
news-print purposes. 
It required, however, 
more power per ton of pulp, due possibly to the fact that the wood | 
used in the experiments was of such a large diameter that it had to — 


Fig. 25.—White fir (A bies concolor). 


q very satisfactory pulp, 
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be split before it could be ground. The pulp had a reddish tinge,which 
made it less suitable for news-print purposes than that of some other 
woods which grow in the same region. The yield was approximately 
1,915 pounds (bone dry) per hundred cubic feet of solid rossed wood, 
or nearly 500 pounds less than for white spruce. On the basis of a 
cord of rough wood 
the difference in yield 
would be even greater 
on account of red fir’s 
extremely thick bark. 

White fir yields a 


especially when the 
wood is green and 
comes from young 
trees. Tests con- 
ducted on this species, 
to note the influence 
of age of the trees on 
the quality of the pulp 
produced, showed that 
pulp from the split 
wood of trees 40 inches 
in diameter and 130 
feet high was inferior 
in color, fiber, and 
yield to pulp obtained 
from trees of 18 inches 
in diameter or less. 
Pulp obtained from 
the older wood was 
inclined to be soft and 
shivy; that from the 
younger wood did not 
show these defects. 
The color of white-fir 
pulp is better than 
that of red fir, though 
not as good as that : — 
of balsam. White-fir Fig. 26.—Alpine fir (A bies lasiocarpa). 
pulp is rather soft. The yield is approximately 2,000 pounds (bone 
dry) per hundred cubic feet of solid rossed wood, or about 400 pounds 
_ less than white spruce. 

Alpine fir yields a very good quality of pulp, which in color is as 
light as, if not lighter than, spruce pulp. It can be ground with a 
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fairly sharp stone and without an unusual expenditure of power. 
The result is a pulp very satisfactory for news-print purposes. The 
yield is approximately 2,060 pounds (bone dry) per hundred cubic 
feet. of solid rossed wood. This wood is usually free from knots and 

: other irregularities, and has a fairly thin, 
smooth bark. 

Amabilis fir readily grinds to a pulp suit- 
able for news-print purposes. The color of 
the pulp is shghtly grayish, but an excellent 
fiber can be produced with a sharp stone 
and a reasonable amount of power. In 
strength the pulp is about equal to that 
obtained from spruce. The wood used in 
the tests was split from large logs having 
a number of good-sized knots. The yield 
is approximately 1,870 pounds (bone dry) | 
per hundred cubic feet of solid rossed 
wood. Asin the case of red fir, the thick 
bark of amabilis fir would result in decreas- _ 

ae ing the yield were the latter figured on the — 
Fig. 27—Amabilis fir (Abics amae- basis of a rougn-piled cord. 
we Lowland or grand fir can be ground on a 
fairly sharp stone to produce pulp well adapted for news-print paper. 
The quality is not up to that of balsam or amabilis fir, but is better 
' than that of white, alpine, or red fir. The Mee produced at the 
laboratory had a daMie grayish cast, 
which in some measure might be due to 
the heart rot that was negtnnse to attack 
many of the logs. The yield was approxi- 
mately 1,950 pounds (bone dry) per hun- 
dred cubic feet of solid rossed wood. 

Noble fir readily yields a pulp satisfac- 
tory for news-print purposes. Like white 
spruce, it can be ground with a wide varia- 
tion of power consumption. The pulp has 
a marked pinkish tinge, which is objec- 
tionable, but the fibers are of unusual 
length and strength, though with a ten- 
dency to coarseness. The wood tested was 
supplied from a large tree freshly cut and 1'6-28-—howland Gr (Abies gramdasys 
was remarkably free from knots. The yield was approximately 
1,920 pounds (bone dry) per hundred cubic feet of solid rossed 
wood, or about 480 pounds less than that from an equal amount of 
spruce. 
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THE HEMLOCKS. 


Eastern hemlock (Tsuga canadensis) requires a considerable 
amount of power for the production of satisfactory pulp. The wood 
must also be of fairly small diameter and of very good quality. 
Even under the best conditions, eastern hemlock pulp does not pre- 
sent a good appearance; the fibers are short, and it has a decided 
reddish tinge. Moreover, it is very hard to produce pulp which 
will not crack along the edges when the laps are folded. However, 
even with the handicap of short fibers, a pulp satisfactory for news- 
print purposes can be produced. The yield from eastern hemlock 
is approximately 2,030 pounds per hundred cubic feet of solid rossed 
wood (370 pounds less than from an equal amount of white spruce), 
though the same ratio would not be evident if the basis were a cord 
of rough wood. 

Western hemlock (Tsuga heterophylla) can be ground at much 
higher pressures and with a sharper stone than eastern hemlock. 
The pulp produced is of very good quality and 
aside from its grayish color compares well with — 
white spruce. It is far superior to that from 
eastern hemlock. The yield is about 2,160 
pounds per hundred cubic feet of solid rossed 
wood, or 240 pounds less than that from white 
spruce, though the bark of western hemlock is 
much heavier than that of the latter species. 


THE LARCHES. 


Tamarack (Larix laricina) produces a very 
good quality of pulp with a reasonable amount 
of power. Incolor, however, the pulp is a de- 
eidedly grayish green. It would probably serve for news-print paper 
if used with spruce sulphite or mixed with spruce ground wood. In 
any event, it could be used for wrapping paper. ‘The yield is approxi- 
mately 2,620 pounds per hundred cubic feet of solid rossed wood, or 
about 220 pounds more than from an equal amount of white spruce. 

Western larch (Larix occidentalis) yields a very inferior pulp. The 
product is difficult to operate on the wet machine, and the pulp 
stone must be rough, but not sharp, to secure the best results. In 
other words, the pulp must have coarse fibers and a relatively large 
number of shives. The color, a decided brown, is objectionable. 
The yield from western larch was only 2,100 pounds per hundred 
cubic feet of solid rossed wood, though on the basis of the dry weight 
of the wood it should have been at least 2,300 pounds. This differ- 
ence is probably due to the high proportion ‘of the wood substance 
that is soluble in water and to the brittleness of the heartwood, so 
that a large percentage of the yield is lost in the white water. 


Fic. 29.—Noble fir (Abies 
nobilis). 
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THE PINES. 


Both the California and Montana lodgepole pine (Pinus mur- 
rayana) yield pulp of very good quality. The wood can be ground 
under ordinary conditions and does not require the consumption of 
a large amount of power. Satisfactory results are obtained when 
the wood is ground at high pressures and at high speed, provided 
the stone is somewhat dull. The color of the pulp from both varie- 
ties compares favorably with that of white spruce, though the 
Montana wood is somewhat lighter than the California. The resin 
did not prove objectionable. Montana lodgepole pine yielded © 


Fig. 30.—Eastern hemlock ( 7'suga canadensis). 


approximately 2,140 pounds of pulp (bone dry) per hundred cubic — 
feet of rossed wood, while California trees yielded about 1,920 pounds. 
The difference was due to the greater age, larger size, and lighter 
weight of the California wood. 

Western yellow pine (Pinus ponderosa) can be ground under a 
wide variety of conditions. The pulp has a fairly long, coarse fiber 
and is invariably soft. In color it tends toward a creamy, resembling 
to some extent that obtained from jack pine. While the wood used 
in the test contained considerable pitch, this did not cause much 
trouble either in the grinding process or in the operation of the wet 
machine. The wood used was cut in October, and it is reasonable 
to suppose that material cut after the sap had gone down would 
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have been better. The fact that the majority of the tests were 
made after the wood had seasoned from one to one and one-half 
years might also account for the more satisfactory operation of the 
material. The yield was approximately 2,060 pounds per hundred 
cubic feet of solid rossed wood. 


Fie 31.—Western hemlock ( Tsuga heterophylla). 


Jack pine (Pinus divaricata) yields a very good pulp when ground 
with a rather dull stone, necessitating, of course, a high power con- 
sumption. The pulp produced at a consumption of from 90 to 100 
horsepower per ton for 24 hours compares favorably with white 
spruce pulp made with a somewhat lower power consumption. In 
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color jack pine is creamish or even brownish, and the pitch may cause 
trouble on the felts, especially if the wood is not seasoned or has not 
been ponded for a considerable period of time. The best results 
can be obtained from pitchy woods if the trees are cut when the 
sap is down. The yield of jack-pine pulp per hundred cubic feet 
of solid rossed wood was about 200 pounds less than that from an 
equal amount of white spruce. 

Loblolly pine (Pinus tzda) requires a dull stone and consequently 
an expenditure of a large amount of power, but does not yield a 
pulp of as good a quality as may be obtained from the other pines 


Fig. 32.—Tamarack (Lariz laricina). 


tested. Although hardly suitable for news-print purposes, loblolly- 
pine pulp could no doubt be used as a filler. Tests were made on 
wood cut in the spring and allowed to remain in the forest until the 
bark became loosened and on wood cut in the fall and split for fire- 
wood. The fall-cut wood produced a creamy colored pulp, while — 
the spring-cut wood gave one of a brownish shade. Practically no 
other difference was noted in the quality. The yield from the fall- 
cut wood was about 2,500 pounds per hundred cubic feet of rossed 
wood, while that from the spring-cut wood was 2,400 pounds, the 
amount in each case being proportional to the weight per cubic foot 
of the wood. 
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Through a mistake in shipment a quantity of white pme (Pinus 
strobus) was received at the laboratory. . It had not been the inten- 
tion to test this wood, since its value for lumber eliminates it from 
consideration as a possible substitute for spruce. Tests were made 
on it, however, since it was at hand. It can be ground on a fairly 
sharp stone to yield fibers of good strength and excellent color. The 
pulp contains a considerable amount of pitch, and, like that from the 
other pines, is inclined to be soft. The yield was approximately 
1,885 pounds per hundred cubic feet of solid rossed wood. 


THE SPRUCES. 


Engelmann spruce (Picea engelmanni) can be ground under the 
same conditions used for white spruce. The pulp has an excellent 
color and a long strong fiber. The fact that the wood ground at 
the laboratory was in a green state undoubtedly made it easier to 
produce a good grade of pulp. Wood 
obtained from Colorado in the form of 
small logs showed no difference in quality 
from similar material obtamed from Mon- 
tana, though the latter, owing to its 
greater weight per cubic foot, yielded 
about 2,250 pounds of pulp (bone dry) 
per hundred cubic feet of rossed wood 
against 2,000 pounds for the Colorado 
material. 

Sitka spruce (Picea sitchensis) yields a 
pulp of very good quality, though not — Fe. 33.—Western larch (Larix occi- 
equaltothatfromwhitespruce. Although ee) 
the wood can be ground under practically any condition of speed, 
sharpness of stone, and grinder pressure, the fibers are not as fine 
-and long as those of the white spruce. In color, moreover, Sitka 
spruce pulp is inclined to be grayish. The wood tested was cut during 
the latter part of April and contained considerable pitch. It undoubt- 
edly would have run better had it been cut earlier in the year. The 
yield was 2,100 pounds per hundred cubic feet of solid rossed wood, or 
about 200 pounds less than that from an equal amount of white 
spruce. 


THE HARDWOODS. 


Aspen (Populus tremuloides) requires the consumption of a large 
amount of power to produce pulp which will run satisfactorily on the 
wct machine. If the pulp stone is too sharp or a less amount of 
power is used, the pulp will be very short. When mixed with spruce, 
however, it operates very satisfactorily. Aspen pulp possesses good 
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color, although it is likely to contain black specks of bark unless L 
knots are removed from the wood before it is ground. The yield was | 
approximately 2,200 pounds per hundred cubic feet of solid rossed 
wood. 


eee 


| 
{ 


Fie. 34.—Lodgepole pine (Pinus contoria). 


White birch (Betula papyrifera) yields a pulp in which the fibers 
are short, though very fine. It is necessary to use a very dull stone 
in the grinding process, and even then laps crack along the edges 
when folded. The pulp, moreover, has a decidedly pinkish tinge, but 
the ground wood could undoubtedly be used as a filler in the produc- 
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tion of certain grades of paper. The yield per hundred cubic feet is 
_ very high, approximately 2,950 pounds, or 550 pounds more than 


that from an equal amount of spruce. On the basis of a rough cord, 


however, this difference would be materially reduced, since white 


birch logs have a thick bark and are often crooked. 
Black gum (Nyssa sylvatica) yields a fiber that in many ways 


resembles that obtained from white birch. It is extremely short, 


' but forms a tougher sheet than coniferous fibers of the same length. 


if ' 
iy 


Considerable power must be expended to produce laps that can be 


Fig. 35.—Western yellow pine (Pinus ponderosa). 


taken off the wet machine satisfactorily. The pulp is not promising 
from a news-print standpoint, but could be used as a filler or mixed 
with pulp of a better grade. In color it is very white, ranking high 
mm this respect among the woods tested. Steaming the wood prior to 
_ grinding gives a stronger pulp, but not to the extent observed in the 
_ case of birch similarly treated. The yield of pulp from black gum is 
_ approximately 2,600 pounds per hundred cubic feet of solid rossed 


wood. 
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WOODS STEAMED PREVIOUS TO GRINDING. 


In addition to the tests on untreated wood, other tests were made 
on steamed material. Practically all of the conifers yielded fairly — 
strong, brownish-colored pulps suitable for the production of board 
and cheap grades of brown wrapping paper. Balsam fir, noble fir, 
amabilis fir, Alpme fir, and white and Engelmann spruce pulps 
showed longer fibers and felted somewhat better than those from the — 
other woods. When steamed all of the conifers required the con-— 
sumption of a relatively large amount of power for the production of 
satisfactory pulps. This was not the case, however, with aspen and — 

* 


Fig. 36.—Jack pine (Pinus divaricata). 


white birch, which produce much stronger pulps when treated before 
erinding, the product comparing favorably in color and toughness 
with spruce pulp. The fibers of the aspen and white birch were 
shorter, it is true, than those of spruce, but the felting qualities of the 
hardwood pulps are better than those of spruce pulp. Steamed aspen — 
and white birch can be ground with a comparatively small amount of 
power to produce the kind of pulp just described. 4 
A heavy loss in wood substance was noted in the case of all the | 
species tested except western larch. The fibers of the latter wood 
seem to become tougher as the result of cooking and do not grind up — 
to a fine powder which passes through the meshes of the cylinder 


mold. 
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F-LAB. 10 
Fic. 1.—UNSTEAMED (RUN No. 2). 


F-LAB. II 


Fig. 2.—STEAMED (RUN No. 3). 


WHITE BIRCH MECHANICAL PULP. 


PLATE V. 
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F—LAB. 12 _ 


5) 


Fig. 1.—STEAMED (RUN No. 


F—LAB. I3 


Fic. 2.—UNSTEAMED (RUN No. 2). 


ASPEN MECHANICAL PULP. 
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Fic. 1.—UNSTEAMED (RUN No. 56). 


Fic. 2.—STEAMED (RUN No. 62). 


HEMLOCK MECHANICAL PULP. 
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F—LAB. I6 


Fia. 1.—STEAMED (RUN No. 30). 


F-LAB. I7 


Fic. 2.—UNSTEAMED (RUN No. 27). 


JACK PINE MECHANICAL PULP. 
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F—LAB, 18 


Fia. 1.—STEAMED (RUN No. 25). 


F-LAB. I9 


Fic. 2.—UNSTEAMED (RUN No. 26). 


TAMARACK MECHANICAL PULP. 


PLATE IX. 
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Fia. 1.—RED FIR MECHANICAL PULP UNSTEAMED (RUN No. 4) 


F—LAB. 21 


FiG. 2.—WESTERN LARCH MECHANICAL PULP UNSTEAMED (RUN No. 2). 


Bul. 
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F—LAB. 22 


Fia. 1.—WESTERN HEMLOCK MECHANICAL PULP UNSTEAMED (RUN No. 1). 


F—LAB. 23 


Fic. 2.—LODGEPOLE PINE (CALIFORNIA) MECHANICAL PULP UNSTEAMED (RUN 
No. 2). 
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F—LAB,. 24 


Fic. 1.—WESTERN LARCH MECHANICAL PULP STEAMED (RUN No. 1). 


F—LAB. 25 


Fic. 2.—LODGEPOLE PINE (CALIFORNIA) MECHANICAL PULP STEAMED (RUN No. 1). 
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F—LAB, 26 


Fic. 1.—BALSAM FIR MECHANICAL PULP UNSTEAMED (RUN No. 14). 


F—LAB. 27 


Fic. 2.—NOBLE FIR MECHANICAL PULP UNSTEAMED (RUN No. 2). 


ee eg 
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MICROSCOPIC COMPARISON OF GROUND-WOOD FIBERS. 


Plates IV to XII are photomicrographs of the ground-wood fibers 
: obtained from the various species tested. It is not possible, of 
course, to gauge accurately from such photographs the pulp-making 
qualities of the fibers. Length of fiber does not necessarily mean 
strength, for a stronger pulp can be obtamed from fibers which, 
though quite short, will felt well. Steamed white birch pulp, for 
example, will test as high in strength as longer-fibered material from 
i the pines, larches, and hemlocks. However, the photographs make 
" it possible to compare the characteristics of the fibers of one kind of 
_ wood with those of another kind, especially since the lodgepole pine, 


: aS 


Cane ; 


pine, hemlock, and tamarack were ground under the same conditions 
: of pressure, speed, surface of stone, etc. For some of these species 
_ photographs of both cooked and uncooked fibers are shown. The 
_ cooked-wood specimens were not treated in the same manner, nor 
were they ground under like conditions. 

In the case of birch (PI. IV) it will be seen that the uncontecd pulp 
1s very short and contains much wood flour, while the cooked fibers 
are fairly long and very fine. When run into paper without the 
addition of sulphite the steamed pulp showed a strength under test 
‘of 0.51 poimt per pound and 5.8 pone per thousandth inch of 
thickness. 


14852°—Bull. 848—-16—_4 
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The aspen fibers (shown in Pl. V) appear to be even shorter than 


those of the birch. The steamed pulp when run into a 63-pound 


sheet gave a Mullen test of 0.51 point per pound and 6.2 points per i 


thousandth inch of thickness. 


Between the cooked and uncooked hemlock fibers (shown in Pl. VI) | 
there is more contrast in respect to length than in the case of birch — 
and poplar. The cooked hemlock when run into a 55-pound sheet | 
without sulphite gave a Mullen test of 0.51 point per pound and 6 © 


points per thousandth inch of thickness. 
Both the steamed and unsteamed jack pie (shown in PI. VID) 


are remarkably free from wood flour and short fiber. The steamed- ) 


Fig. 38.—White pine (Pinus strobus). 


wood sample, when run into a 43-pound sheet without sulphite, gave 
a Mullen test of 0.47 point per pound and 4.5 points per thousandth — 
inch of thickness. 

In Plate VIII, which shows steamed and unsteamed taitioticea 
fibers, the much greater length of the former is apparent. 

Plates DY, Vito Xe Tm XII, figure 1, show the fibers from a 


number of different ood plodntl in the natural state under the — 
same conditions. With the exception of western larch, the fibers 
are of very good quality and compare well with those of spruce. So — 
far as length and fineness go, the fibers shown in Plates VII, X, and > 


XII are fully equal to spruce. 


a: 
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EXPERIMENTAL MANUFACTURE OF PAPER. | 


A limited amount of paper (waterleaf) was made experimentally 
at the Madison laboratory from the various pulps and tested for 
strength and color. In every case the conditions of manufacture 
were identical, and no coloring matter was added to any of the pulps 
: in the beater. The paper machine used was too small to permit of 


i. Fig. 39.—Engelmann spruce (Picea engelmanni). 


‘TYeliable data being obtained upon such points as operation of the 

_ pulp on the machine, calendering, and the like. 

% In the matter of color the various wood fibers (unsteamed) may 

_ be arranged in the order given below, the basis being the number of 
parts of black which each sample contained, that with the smallest 
number ranking first. It should be remembered that the arrange- 

Ment is made as the result of tests on many different samples of 

_ paper from the same wood, rather than on the particular samples 
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which accompany this bulletin, and also that the different woods 
were in various stages of seasoning when ground into pulp, a fact 
which might materially influence their relative color rating: 


1. Alpine fir. 14. Jack pine. 
2. White spruce. 15. White fir (old and young trees mixed). 
3. Engelmann spruce. 16. Noble fir. 
4, Black gum. 17. Loblolly pine (spring cut). 
5. Lowland fir. 18. Aspen. 
6. Montana lodgepole pine. 19. White birch. 
7. Loblolly pine (fall cut). 20. Sitka spruce. 
8. White pine. 21. Eastern hemlock. 
9. Balsam fir. 22. Red fir. 
10. White fir (young wood). 23. Tamarack. 
11. Western yellow pine. 24. Western hemlock. 
12. California lodgepole pine. 25. Larch. 
13. Amabilis fir. 


Fic. 40.—Sitka spruce (Picea sitchensis). 


White, Alpine, amabilis, and balsam fir are light in color, comparing 
very favorably in this respect with white spruce. Red fir and noble | 
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fir, however, have a pinkish tinge, as has eastern hemlock and white 
birch. Western hemlock is grayish. Lodgepole pine has a good color, 
but western yellow pine is a yellowish white, and jack pine and lob- 
lolly have a brownish tinge. Both western larch and eastern larch 
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Fig. 41.—White spruce (Picea canadensis). 


(tamarack) are of poor color for news-print purposes, the former 
being very brown and the latter dark gray. Aspen and black gum 
have a good color. Sitka spruce is gray, but Engelmann spruce is 
fully as bright as white spruce. 
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It is very difficult to obtain reliable data on the relative strength 
of pulps from different woods, owing to the fact that it is almost 
impossible to produce them under identical conditions of grinding, — 
especially as regards power consumption per ton, a factor which 
largely influences their strength. The result of strength tests made 
at the laboratory on the experimental pulps seems to indicate, how- 
ever, that but one of them surpasses white spruce pulp. This refers, 


Fic. 42.—Aspen (Populus tremuloides). 


of course, to the uncooked pulps. Tests made on the steamed pulps 
indicate that those from the hardwoods produced with a smaller 
consumption of power surpass white spruce in bursting strength. If 
the results of tests on the breaking length in meters per horsepower 
per ton and those of the horsepower per ton per point per pound are. 
averaged for power consumptions of from 80 to 100 horsepower, 
the experimental woods can be arranged in the following order as 
regards their strength, the strongest coming first: 


ve 
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. Noble fir. 13. California lodgepole pine. 


1 

2. White spruce. 14. White pine. 

3. Amabilis fir. 15. Western yellow pine. 

4, Engelmann spruce. 16. Tamarack. 

5. Western hemlock. 17. Jack pine. 

6. Sitka spruce. 18. Loblolly pine. 

7. Balsam fir. 19. Hemlock. 

8. Lowland fir. 20. Larch. 

9. Red fir. 21. Aspen. 

10. Montana lodgepole pine. 22. Black gum. 
11. White fir. 23) Biren: 


12. Alpine fir. 


COMMERCIAL MANUFACTURE OF PAPER. 


To secure reliable data on the operation of the pulps on the paper 
machine approximately 5,000 pounds of bone-dry pulp were manu- 
- factured from each kind of wood. At the start 5 tons of pulp were 
made, but it was found later that the smaller amount would be 
sufficient for the purpose of the test. The papers were made at the 
mills of the Rhinelander Paper Co., Rhinelander, Wis., and the 
Nekoosa-Edwards Paper Co., Port Edwards, Wis. The woods and 
mixtures of woods used were as follows: 


Jack pine, green. 7. California lodgepole pine. 
Jack pine, seasoned. 8. Red fir. 
Hemlock. 9. One-half spruce and one-half hem- 
One-third spruce, two-thirds hem- lock. 
lock. 10. One-half balsam fir and _ one-half 
One-third spruce, one-third hemlock, spruce. 
and one-third jack pine. 11. Tamarack. 
Two-thirds hemlock, one-third jack | 12. One-half tamarack and _ one-half 
pine. spruce. 
1. Spruce. 13. Noble fir. 
2. Western hemlock. 14. Alpine fir. 
3. Sitka spruce. 15. White spruce. 
4. Montana lodgepole pine. 16. Engelmann spruce (Colorado). 
5. Western yellow pine. 17. Amabilis fir. 
6. Balsam fir. 


As the former group of tests has been previously reported upon 
(Forest Service Bulletin, ‘‘ Experiments with Jack Pine and Hemlock 
for Mechanical Pulp’’), only the last 17 papers manufactured at the 
Nekoosa-Edwards Paper Co. will be considered. 

Table 57 gives the results of the commercial runs. Samples of the 
printed and unprinted sheets accompany this bulletin. 

For the first 12 runs the same furnish of ground wood and sulphite 
to the beater was used in each case, the pulp consisting of quick-cook 
hemlock sulphite 25 per cent and experimental ground wood 75 per 
cent. In the last five tests the pulp was made up of 20 per cent of 
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quick-cook sulphite and 80 per cent of ground wood. ‘The complete 
list of material furnished the beaters is given in Table 2. 

The quantities of the different colors added varied with the color 
of the pulp. In every case attempt was made to duplicate the 
standard news color used by the company manufacturing the paper. 
It is very probable that if the sheets had been left uncolored, or had 


Fic. 44.—Black gum (Nyssa sylvatica). 


been colored a cream white, they would have presented a better 
appearance than they did. ‘ 

Of the first series of 12 tests, those on white spruce, balsam fir, and 
Sitka spruce were run on a Fourdrinier paper machine trimming 109 
inches wide and having a jacketed upper couch roll. On account of 
the slowness of the stock and insufficient suction the operation of the 
pulps in these three tests was somewhat unsatisfactory. There was 


sticking of the pulp to the couch and difficulty in securing good forma- 
tion. 
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TaBLE 2.—Furnish to beater on basis of 1,000 pounds of paper. Commercial tests on 


experimental pulps. 


Stock Soluble | Rhodamine 


No: Kind of ground wood. Weight. | Sulphite.| Size. | Alum. plueA| ablesaak 
Pounds. | Pounds. |Pounds.|Pounds.| Ounces. Ounces. 
LEIS PEUCO jae see oe ee eee See 750 250 3.33 6. 67 3.2 0. 167 
2uaNestermibemilock 22 2 32) 750 250 3.33 6. 67 4.27 10 
241 RS 1 07 ES) 0) a (6. a ne a 750 250 3.33 6. 67 3. 37 . 167 
4 | Lodgepole pine (Montana)..........- 750 250 3.33 6. 67 3.33 . 20 
5 | Western yellow pine..-.............- 750 250 3.33 6. 67 4.27 . 267 
Gale alsamunn one oe Sa (oe eg ees 750 250 3. 33 6. 67 2.53 - 167 
7 forme pine (California).......... 750 250,12 3933.4. 6 6.68 3.2 . 167 
SuEUC Lins Soe aa 2 ee oe poe Pee 750 250 S38 6. 67 3.73 . 133 
9 PeoRInCE BH OESPEUCR Set a eta wee 1750 250 3.33 6. 67 3. 73 - 20 
10) | eBalsamtand Sprucese a. a-6 5 see oe 1750 250 3.33 6. 67 2.6 - 167 
i amaraGk: Ss S4. = ee ee ae Mae oe 750 250 3-00 6. 67 5.33 . 667 
12 | Tamarack and spruce: o. =. 2-2 5.-.-=- 1750 250 3. 33 6. 67 4.00 -4 
ES a ENO DIGITS ayaa oar ee i Co ase 800 200 3500.1 1020 5.4 . 40 
CB Py My op a yays ot pe ee a Fe 2 800 200 3.33 | 10-0 4.4 - 40 
DSc WW Ge irs 2 be Re Senge he 800 200 3.331) 10:0 6.8 -30 
16 | Engelmann spruce (Colorado). .-..._- 800 200 3.33 | 10.0 4.8 .379 
12.) Armes ihistirs 2 ein eee eae eae 800 200 3.33 | 10.0 5.0 - 400 


1375 pounds each. 


The remainder of the 12 tests were run on a Fourdrinier machine 
trimming 100 inches and provided with a suction couch roll. The 
operation of pulp on this machine was much more satisfactory than 
on the other, although slowness of the stock made it impossible to use 
the dandy and a good formation could not be secured. Both of the 
paper machines ran at a speed of 460 feet per minute, and the screen 
plates were cut with slots 0.011 inch wide. In calendering the paper, 
9 nips of a 12-roll calender stack were used. 

So far as appearance and strength went, all the sheets manufac- 
tured at this time were considered very creditable. The No. 9 paper, 
containing 373 per cent of hemlock ground wood, 374 per cent of 
spruce ground wood, and 25 per cent of quick-cook hemlock sulphite, 
had a very high strength and took an excellent finish, though the 
color was slightly off. Both of the balsam sheets—No. 6 and No. 
10—were very good both in strength and color. The western yellow- 
pine sheet ran very foamy and showed a number of scum spots, due 
largely to the pitch. Sheets of better formation undoubtedly could 
have been made if the pulp had been ground in a way to make it some- 
what more “free.’”’ The jordan machine was not used except to 
brush out the sulphite. 

For the last 5 of the 17 commercial runs it was necessary to return to 
the first paper machine. In this series the paper was run at a speed of 
450 feet per minute and passed through 11 nips of a 12-roll calender 
stack. All of the stocks were somewhat slow, but not so slow as were 


those of the previous series. The formation of the sheets, however, — 


left much to be desired. Engelmann spruce (stock 16) and Alpine fir 
(stock 14) operated very satisfactorily with the dandy in use, but 
the stock from amabilis fir (stock 17) was very slow and sticky, and — 
the i was removed for noble fir (stock 13) and white fir (stock, 


i 


Pints 2. 


— 
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15). In this series the jordan in every case brushed as close as, or 
closer than, when the regular mill stock was being used. 

The ground wood from Alpine fir and Engelmann spruce gave the 
best results from the standpoint of operation on the paper machine. 
All of the sheets in this series exhibited very good strength, while the 
color of those from Alpine fir, amabilis fir, and Engelmann spruce 
compared favorably with that of the spruce standard. So far as the 
paper-making qualities of the pulps are concerned, the 17 tests demon- 
strate that all of the woods used are satisfactory for news-print paper. 
It was suggested by the men operating the paper machines that even 
~ more satisfactory results could have been secured had a lighter sheet 
been run, such as is used for catalogues. Table 58 summarizes the re- 
sults of strength and color tests on the papers manufactured from the 
commercial pulp samples. If the results of the single trial to obtain a 
good color for each experimental sheet are compared with the color 
ratings given in Table 3 for afew actual trade news-print sheets, it 
_ will be seen that the latter vary almost as widely in color as the 
experimental papers. 


TABLE 3.—Color ratings of commercial news-print sheets. 


Red. | Green. | Blue.| Black. Red.| Green. | Blue.| Black. 
LN SER Sees a ea 61 59 54 AD RG aes Gd! ea be 66 61 59 114 
1B) SONAL ROR a 61 67 50 DUR AMI IP Dee ne Rec eae Speen See 68 60 58 114 
Ch SENS Sei RAGES fe De 66 62 59 Ue NM WR oo a tS US 71 61 59 109 
1D) LR ep iy TGS jae eR Rae a 61 59 54 DG INOS Seem tes eee ca Coe ah Ld 58 56 56 130 
1) Cer a 69 65 60 TOGHIMON Titus G Jahs vet 65 58 57 120 
Tae OO neh eee Re 70 66 54 TS KOy Wud Soo e Ae eee oe eat Ree 56 55 55 134 
“OF SR AC SANE REAR Nae a 61 59 54 TALS) ATTN QAP is ae TeaOY Bey 61 59 58 122 
TSC Seat in EVR Rae a 69 61 59 1 Uy TR eee a ea 69 57 57 117 
eet eer aye Mie eed - 60 54 54 VS SON AI! SIE ie aE ARC MR ch 64 54 54 120 
YS EEO ee See 65 59 59 116 


TESTS ON NEWSPAPER PRESSES. 


The final test of news-print paper is, of course, its behavior on the 
presses and the way it takes nk. Defects which are not apparent 
when the material is run over the machine become very evident 
when the paper is run through a high-speed press. Under such 
conditions, holes, calender cuts, and the like cause the paper to 
break. | 

The first 12 experimental papers were tested on the presses of the 
St. Louis Republic, St. Louis, Mo. They were run on two duplicate 
machines of the Hoe sextuple rotary type. Some of the rolls of 
experimental paper were 67 inches wide, others were 504 inches, and 
still others 334 inches wide. One entire city edition and a portion 
of another were printed on the experimental papers. 

On one press the papers were run at the rate of 369 copies per 
-minute, and on the other at the rate of 372 per minute, or 22,150 and 
22,300 copies per hour, respectively. This corresponds to a speed of 
paper through the press of approximately 760 feet per minute. 
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Allowing for breaks and other interruptions, the actual number of 
papers printed per hour under ordinary conditions ranges from 10,000 
to 19,000, depending on the quality of the paper used. In the case 
of the experimental papers none of the ordinary conditions of 
operation in the pressroom were changed in any particular. A 
single speed was maintained throughout the tests and the only 
adjustments made were those necessary to secure a good-looking 
sheet, such as changing the supply of ink to various portions of the 
type and adjusting the tension on the paper. Under ordinary 
conditions of operation in the pressroom of the St. Louis Republic 
there is one break to each ton (2,000 pounds) of paper run through 
the press. With the paper ordinarily used, 1,000 eight-page papers 
weigh 113 pounds. This corresponds to a sheet weighing approxi- 
mately 31 pounds per ream of 500 sheets, 24 by 36 inches in size. 

From Table 4, which gives the results of the printing tests, it will 
be seen that in some of the rolls, particularly those of white and Sitka 
spruce, there were a great many breaks. Almost all of these were 
due, however, to calender cuts on the edges of the sheets, scum spots, 
defective mill pasters, and poor winding. In the main, they were 
the result of mability to secure the best operating conditions on the 
paper machine before the supply of experimental pulp became 
exhausted. Difficulty with the spruces led us to believe that with 
proper operation on the machine practically all the trouble could 
have been eliminated. 


TABLE 4.—Printing-press data—experimental papers. 


ST. LOUIS REPUBLIC, APR. 29-30, 1913—67-INCH ROLLS. 


x | 8 ha, | 2 B 
ce 4 ° n 
: Be ee an es | 8, | a2 | % 
= +3 = Q os Se o3 i) 
= che ws 3 =) a: So 2 I 
=| a = An S = nS rei a 
P es 3S oo = B Cie os 3g S Remarks. 
oO 3 te Oo Con cy Q, jon a a0 i 
Z » q ~ eo oa + &p += ® 
iv q ay a= a q as Aes aS Q 
S) aay ® n 2p Ace ga OP By P=) =| 
Lt n C») >) os) C) ® 
& ©, 3 fo) L =) Q, =) 
uf lea (PO Sto ilies ales Z = = Z 
Lbs. | Lbs. | Lbs. | Lbs. Lbs. Lbs. Lbs. 
6 | 1,015 50 2} 13:5 939.5 | 8,950 | 104.97] 28.64)...... Run good. 
10 | 1,478 44 17 | 20.0 | 1,397 13,020 | 107.29 | 29.24 5 Brake due to bad winding. 
4} 1,494 60 23 | 25.0 | 1,386 12,660 | 109.47 | 29.85 8 Breaks we to calender cut (and 
oles 
2 | 1,567 53 16 | 18.0 | 1,480 135 LON LOPS OSH Pe 2OR4l pone Run good. 
8 | 1,513 Aq ea saa se 20.0 | 1,449 11,890 } 121.86] 33.22 )..--.- * Do: 
7 | 1,516 43 16 | 18.0 | 1,439 12,030 | 119.61 S250) eae Do. 
5 | 1,425 56 21 | 22.0 | 1,326 11,850 | 111.89 | 30.49 6 | Breaks due to calender cuts. 
11} 15321 41 82 | 19.0 | 1,179 10,220 | 115.36] 31.44 3 | Breaks due to calender cuts 
(and holes). 
12 | 1,473 44 11 | 19.5 | 1,398.5 | 11,370 | 123.00 | 33.56 1 | Unknown (cuts on end of roll). 
ST. LOUIS REPUBLIC, APR. 29-30, 1913—501-INCH ROLLS. 
1} 1,046 44 10 | 12.0 980 11,600 | 112.64] 30.71 8 | Breaks due to bad winding. 
1] 1,191 BB! eens 6.0 | 1,152 13,580 | 113.10] 30.84 3 | 2 breaks from scum spots, 1 
from mill paster. 
3 927 32 25 | 7.0 863 9,920 | 115.99 | 31.62 14] 11 duste calender cuts, 3 to bad 
winding. 
3 873 45 6] 7.0 815 9,400 | 115.60] 31.53 3 | Due to calender cut and mill 
paster, cuts, and holes. 
9 | 1,134 il ai fae Sle 15.0 | 1,088 12,270 | 118.22 | 32.22 4 Do. 
9} 1,027 SAN eee 9.0. 986 LEVOZO My O 29i WS 2yo Die eee Run good. 
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TABLE 4—Printing-press data—expervmental papers—Continued. 
ST. LOUIS REPUBLIC, APR. 29-30, 1913—333-INCH ROLLS. 


° » oO D ma 
5 S & si 2 a 
. a 3 a Sy ag a 
i + a Qa oy On oe 7) 
me ™ Ss iy: § nae Se ~ 
gq q EB ow a3 BI A ee cal ee 
: 3 of =o aS ® A, S 3 Remarks. 
So 3 =] ° os, ie AS AVS 
a ~ q =| 5 oe =i ae ras 
ANE ep) Wes ores silt Tsou I10) fea Sa | Sie | ee he 
5 ‘Oo | a o ® 32 ® a 3 
> cP) Q = 
a| = ype nes = Ags | = Z, 
Lbs. | Lbs. | Lbs. | Lbs. Lbs: Lbs. Lbs. 


6 464 22 9; 12.0 421 8,590 | 98.02] 26.74 1 | Run good; mill paster. 


NEW YORK HERALD, FEB. 14, 1914—66-INCH ROLLS. 


13 | 1,386] 145 C2 WAQKO) | L240 30251708] LOL. 96. |)" 3020) ree: Run itt; breaks due to bad 
winding 
14 | 1,361 97 44] 19.0} 1,245 |311,422/ 109.00} 31.5 |-...... Run good. 
15 | 1,346 | 340} 280 | 19.0 987 49,055 | 109.00 | 31.5 |-..---- Do. 
16 | 1,224} 103 50 | 19.0 | 1,102 3191325 I US. 18) 34.00 Hoe 225. Run fair. 
17 | 1,181 80 40 | 19.0 | 1,082 419155) |p 1S. 18 34.0) pace =. Run good. 
1 Figures for New York Herald run include waste and core. 3150 spoils. 
2 No data on number of spoils taken at St. Louis. 4100 spoils. 


So far as inking qualities and finish were concerned, the experi- 
mental papers were entirely satisfactory. Many of the sheets, how- 
ever, had a muddy appearance, particularly when placed beside the 
light-colored all-spruce sheet. It was the opinion of the pressmen 
that, notwithstanding this, most of the sheets were very fair. Those 
which seemed most promising were the balsam sheet (stock 6,) 
which ran very satisfactorily, though light in weight, and in color 
compared favorably with the all-spruce sheet, and stock 9, containing 
374 per cent of hemlock ground wood and 374 per cent of spruce 
ground wood, which compared very favorably in color and printing 
qualities with ordinary news-print paper. Both of the lodgepole 
sheets and the red-fir sheet also had a good color. The tamarack 


sheets (stocks 11 and 12) ran well, but were dark. The following is 


an extract from the St. Louis Republic regarding the trial runs of 
the experimental papers. 


The paper was used to print a part of the issue of the Republic on both Tuesday, 
April 29, and Wednesday, April 30, these trial runs being the first and only efforts so 


_ far made to use the experimental paper in a commercial way. The Republic volun- 


teered to cooperate with the Government laboratory, and is gratified that it can report 
the paper used was of a quality to justify hopeful anticipation that substitute woods 
can be used which will serve to hold a good part of the paper-making industry on 
American soil, * > ~  * 

RESULTS ENCOURAGING. 


As already remarked, the experimental runs developed results that were quite dis- 
tinctly encouraging. These, however, can not be appraised with any measure of 
exactness for several reasons. First of these was the fact that there was not enough of 
any one particular make of paper to enable the pressmen in charge of the Republic’s 
presses to acquire the familiarity that tends to good results. Sixteen rolls were sent 
for trial, and in only three instances were there as many as two rolls of the same par- 
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ticular composition. To make this handicap greater, it was necessary to constantly 
run two rolls of wholly different component materials at the same time, so that the 
press data was inevitably mixed and breaks in the running couldn’t be traced with 
the same satisfactory certainty that would have followed if only one kind of a paper at 
a time had been running on a press. The weight of the paper was also extremely 
variable, and tension set for a roll running heavy would, of course, have to be set 
differently for another roll running much lighter in weight. Despite these handicaps 
the demonstration was notably satisfactory in respect to running strength in more 
than one instance. 


The conventional standard of the paper mills, in the matter of weight, is 32 pounds 


for 500 sheets measuring 24 by 36 in size, yet one roll of the experimental paper, which 
- weighed only 26.74 pounds, had but one break. This particular paper was made from 
balsam fir and was of unmistakably good quality apart from its quite surprising 
strength. Another roll of the same composition ran without a single break, and the 
trials apparently gave conclusive proof that balsam fir is good paper-making material. 
The red-fir paper also showed good results, but the weight being 33.22 pounds, the 
demonstration was not quite so conclusive. 


SUCCESS WITH NEW MATERIALS. 


Taking all factors into consideration, strength, color, and finish, the paper made 
from balsam and spruce ground wood in equal proportions, roll No. 10, stock number, 
was the most completely satisfactory. This paper weighed only 29.24 pounds, and 
the five breaks that occurred in running it were attributed entirely to improper winding. 
The paper made from white spruce ground wood showed unexpected lack of strength, 
speaking relatively, but, as might be assumed, was comparatively good in color. The 
matter of color is the point on which the most serious criticism can be made, but there 
is good reason for believing that this fault can be remedied. Consumers of paper 
always count on more or less difficulty at the start in getting the color established at a 
satisfactory standard, so this experimental paper can not be fairly condemned on that 
ground. 

But one kind of chemical pulp was used in the manufacture of these rolls, as the list 
already given indicates. It was hemlock sulphite in every instance. One roll, stock 
No. 2, was made entirely from hemlock, both ground wood and chemical pulp. This 
paper was somewhat dark, but it showed good strength. The press report shows five 
breaks, but they are attributed to winding rather than to the weakness of the paper 
notwithstanding it averaged only 29.24 pounds. Paper manufacturers have used 
hemlock pulp for years to more or less extent, but usually mixed with spruce, and it 
has never been ranked in the same class as spruce in the matter of quality. Ground 
wood made from hemlock has a tendency to develop unfelted fiber that stands up like 


whiskers on the surface of the paper, but the paper made from the Wausau ea ) 


pulp was notably free from this particular bad quality. 


The last five experimental paper stocks were tested on the presses 
of the New York Herald, New York City. A 66-inch roll of each 
paper, weighing approximately 1,200 pounds, was used. This 
amount was sufficient for only a part of one city edition. It was 
impossible, moreover, to run each stock over the same press, and 
the five rolls were divided among three Goss sextuple presses. In 
all cases the sheet was printed at the rate of 400 eight-page papers 
per minute, or 24,000 per hour, equal to a speed through the press 
of 760 linear feet per minute. As in the case of the tests at St. 
Louis, the pressmen did not depart from their ordinary practice 
except for slight adjustment of tension upon the sheet and impression 
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of the type required by the particular stock being printed. During 
shipment to New York the roll made from white fir (stock 15) and 
that from amabilis fir (stock 17) were considerably battered and 
torn at the edges. This caused the rolls to run unevenly at the 
start, though after a short time no trouble was experienced. 

The paper from Alpine fir (stock 14) gave a good, clean, white 
sheet, had a good surface, took ink well, and from the printer’s 
standpoint was considered the best sheet of the series. The amabilis 
fir paper (stock 17), although not as well formed, had a good surface, 
‘brought out the cuts fairly well, and was ranked second in the series. 
In general, the papers fed smoothly and the few irregularities met 
with were due to defects which could be easily prevented after a 
little experience in manufacture. 

Following is an extract from the New York Herald in regard to 
the tests: 


WORKS WELL ON PRESSES. 


When the paper was all run off the foreman said he had had no more difficulty 
with the experimental Government paper than with any other that ever had been 
used on the presses. It fed smoothly, and while a slight imperfection appeared 
here and there, this was attributed to the mechanical irregularities and not to a fault 
of the pulp stock. The amabilis fir and the Alpine fir were credited with being the 
best, having a better finish, better surface, better color, and with a much better 
TOKMTAtOMA Ns 

The experimental runs developed results that showed that the Government paper 
was being printed under a handicap. In the first place, there was not enough of any 
one particular sample of the paper to enable the pressmen to acquire the familiarity 
that tends to the most perfect results. 

With all the paper different in texture, thickness, weight, and formation, it was 
necessary to run rolls of differing texture together, so that the press data naturally 
were constantly mixed and the few breaks in the running could not be traced with 
the same satisfactory certainty that is the case when one kind of paper is feeding 
through all the parts of the press. The weight of the paper was also variable, com- 
pared one roll with another, and the tension set for a roll running heavy would, of 
course, have to be set differently for another roll running much lighter in weight, 


DEMONSTRATION SATISFACTORY. 


Another handicap under which the Government experts worked lay in the fact 
that they had made up such a small quantity of the paper that they naturally did 
not have as fine a quality as if they had been able to experiment with a dozen rolls 
before they finally adjusted their machines to the ultimate product. Moreover, in 
its shipment it had been damaged, so that it rolled unevenly. Despite these handi- 
caps the demonstration was notably satisfactory. 

The general impression of the press experts was that the amabilis fir and the Alpine 
fir had given the best results in the press. These rolls had a blue-white surface and 
general softness that made it almost impossible to distinguish them from spruce 
papers. 

To obtain the opinions of paper producers and users, samples of 
the experimental sheets were submitted to a number of manu- 
facturers and publishers. Their comments tend to show that 
different sheets are favored by different individuals, a fact which 
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would seem to indicate that almost every sheet is satisfactory to 
some critic. Some of the comments are as follows: 
Some of the papers, especially Nos. 3 and 6, have beautiful color, but none of the 


samples are any darker than paper I have seen printed commercially, made from 
spruce ground wood and hemlock sulphite pulp. * * * 


Personally I like the appearance of sheets Nos. 6,9, and 10. Of these, I think sheet 
No. 9 shows up very well. I can not see why any one of these sheets could not be 
used for printing newspapers. 


I find considerable variation in color when the samples are placed next to each 
other, but I do not think that the variation is so great that the reader’s attention 
will be called to the color of the paper in any instance. ‘In fact, I have seen many 
newspapers printed on paper made entirely from spruce wood which did not look 
nearly so well as the poorest of the samples submitted by you. 


All of these samples on the last run seemed to show up very well indeed, and any 
one of them ought to serve for newspaper purposes. 
: PROBLEMS IN CONNECTION WITH THE EXPERIMENTAL WOODS. 


Some of the woods tested are resinous, which makes them unsuit- 
able for the manufacture of paper on a high-speed machine. There 
should be some inexpensive way of treating the resinous woods 
which would not darken them. It is possible that such treatment 
would have to be given in the beater. At the same time tests should 
be made on resinous woods at different times of the year, since it is 
likely that the time of cutting has a material influence on the opera- 
tion of the pulp on the paper machine. 

The color of many of the woods could probably be bettered by a 
suitable bleaching treatment while the pulp was being manufactured 
into laps or while the latter were bemg stored. Experiments might 
also be made to ascertain whether the sheets which are only slightly 
off color could not be brought up to the standard of white required 
for news-print purposes by the addition of dyes. 

A problem not directly connected with pulp and paper produc- 
tion, but of importance to it, is that brought about by the decay 
of the wood when piled at the mill and of the pulp during storage. 
Some of the experimental woods decay rapidly and are subject to 
attacks of insects and fungi. Some reasonably cheap method of 
insuring these woods against decay and insects will have to be found 
if they are to be used in any quantity. 


METHODS OF INCREASING THE EFFICIENCY OF GRINDING. 


There are in the United States approximately 1,500 wood-pulp 
grinders of different sizes, each of which utilizes on the average 350 
horsepower continuously. The amount of power applied to grinders 
has been increasing steadily from year to year. Where in the 
beginning of the mechanical pulp industry 125 horsepower was used 
on the grinder, in many cases now 600 to 750 horsepower is employed, 
and in the case of the automatic magazine grinder from 1,000 to 
1,200 horsepower is utilized. Of the total number of grinders in 
the United States upon which information is available 36 per cent 


GROUND-WOOD PULP. 65 


are driven by turbines and motors of less than 300 horsepower 
capacity and 8 per cent of the grinders are driven by less than 200 
horsepower. The work which has been described in this publica- 
tion indicates that a large amount of power to the grinder is desir- 
able. In order to utilize a large amount of power, the stones must 
be operated under conditions of high speed and high pressure, or 
they must be of a larger size than those used at the present time. 
Efficiency of grinding wood can be greatly increased over present 
average commercial practice by the use of higher pressure, since 
this results in the reduction of the horsepower consumption per ton 
of product. There are cases, of course, where such practice would 
not be desirable. If sulphite is available at low cost and power is 
expensive, this condition would surely obtam; but if sulphite is 
expensive and power can be secured at a low figure it is undoubtedly 
more economical to use a large amount of power per ton of product 
and make economies in sulphite by virtue of the fact that with the 
large amount of power better and stronger ground-wood fiber can 
be obtained. 

Economies in grinding, particularly as related to power, depend 
largely on the character of the material into which the ground wood 
is to be incorporated. For the manufacturing of such materials as 
wood-pulp board, as used in the wall-board industry, a long, coarse 
fiber is required, and this is most desirable, since fibers of this nature 
do not form as dense asheet. There are, as a result, a large number 
of air spaces present which retard the passage of cold and sound. 
For the production of pulp of this nature pulp stones of coarse grit 
are required which are softer than those usually employed for the 
manufacturing of pulps for other purposes. When using a coarse 
stone, a longer fiber can be obtained at higher pressure than when a 
finer stone is utilized. Consequently, it is desirable im the produc- 
tion of this character of stock to choose the pulp stone carefully to 
secure the best results. The matter of efficiency as applied to the 
manufacturing of stock for any desired purpoge hinges, to a large 
measure, on a careful selection of the pulp stone to be used. 

It is common practice in ground-wood mills to use all of the pock- 
ets on the grinder in the production of the mechanical pulp. In 
other words, the total amount of power available for use on the 
grinder is used on all of the pockets and at the same time. Power 
can be saved and the efficiency of production increased to a marked 
extent by the utilization of a fewer than the total number of pockets 
of the grinder. If four-pocket grinders are used, it is more desirable 
to use three of the pockets continuously and keep the fourth for 
surplus to be employed at times when one of the other pockets is 
beimg filled or when binding or other troubles are being corrected. 
When all of the power available on a three-pocket grinder is used 
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on three pockets, due to the need of filling and frequent binding of 
the wood in the cells, the total power is used about 88 per cent of 
the time. In other words, only 88 per cent of the power is being 
used continuously. When two pockets on the same three-pocket 
grinder are used to consume the total power and the third is kept 
for surplus, as previously outlined, all of the power is in use approxi- 
mately 93 to 95 per cent of the time. Here a saving can be made 
and the efficiency increased without the installation or use of any 
additional apparatus, simply by means of increasing the pressure 
on the grinder cylinders, since this would be necessary if all of the 
power were applied to two imstead of the three pockets on that 
piece of apparatus. Of course, this does not have as great bearing 
on the increasing of efficiency when grinders are motor driven; but 
in case of the direct connection to turbines it will be seen that it is 
of great consequence. 

When grinders are motor driven, the most efficient utilization of 
the power can be accomplished by the installation of a grinder-cylinder 
pressure-regulating valve controlled electrically from the bus bars, 
the idea being to increase the pressure when for any reason the power 
consumption falls off. 

Not only does the increasing of pressure on the cylinders result in 
the lowering of the horsepower consumption per ton, but there is at 
higher pressures an increase in the quantity of pulp which can be 
secured from a cord of wood, and this is another vital factor in the 
study of the efficiency of production of mechanical pulp. In any case 
it seems desirable to study carefully the grinding conditions, the speed 
of the pulp stone, the pressure employed, and the character and grit 
of the stone in use, since it is to these factors that practically all losses 
and gains can be traced. The manipulation of the grinder and its 
feeding and operation by the grinderman are also of prime importance, 
since without careful watching the binding of the wood in the pockets 
or some like difficulty may result in reduction of the production from 
the grinder and also in the lowering on quality of the resultant product. 
Even with careful watching there are times while the grinder is appar- 
ently running satisfactorily when hardly three-fourths of the total 
power available for its use is being consumed, due to the binding of 
the wood in the pockets. 


FUTURE SUPPLIES FOR THE GROUND-WOOD INDUSTRY. 


Of the woods tested, Alpine fir, Engelmann spruce, lowland fir, 
lodgepole pine, balsam fir, white fir, amabilis fir, noble fir, Sitka 
spruce, western hemlock, and eastern hemlock all give promise of 
being suitable for the production of news-print papers. Color is here 
the chief consideration. An acceptable news-print paper can not be 
made from such a dark-colored pulp as that of tamarack. Yet this 
does not bar tamarack as a raw material for the ground-wood indus- 
try; it will give a thoroughly satisfactory grade of yellow manila. 
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Similarly, jack pine, which is also unsatisfactory for news-print pur- 
poses, can be used very effectively in the manufacture of box boards. 
When combined with a large proportion of sulphite any of the woods 
tested, except the hardwoods, should produce a satisfactory manila 
of a color other than white. For the manufacture of wood-pulp 
boards, jack pine, tamarack, loblolly pine, and larch, in addition to 
the woods mentioned as suitable for news print, should furnish accept- 
able material. When high color is desired, and a somewhat poorer 
one in the center of the board is not objectionable, black gum or 
poplar could be used as a liner, 1f combined with a small percentage 
of sulphite. In the manufacture of box boards from steamed wood 
all of the conifers tested could be utilized, except where the product 
was to be astrong container board. The spruces, however, will yield 
a steamed pulp suitable for almost every kind of container. 

It will be noted that the great majority of the substitute woods are 
confined to the West, while the ground-wood industry at present 
obtains the bulk of its supply of raw material from the East. The 
industry, however, is really a frontier one. It must have a plentiful 
supply of wood and an abundance of cheap power, two things not 
readily obtainable in settled communities. As the regions in which 
the industry is now centered develop it will have to move on to other 
and less-settled ones. On the National Forests are immense quantities 
of many of the woods tested and abundant opportunities for power 
development. 


APPENDIX A. 


List of tables contained in Appendix A. 


Grinding | Quality 


Species. qatan Page. hestdata. Page. 

White spruce: Table No. Table No. 
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WSOVONSS, TRAE 5 Ses eae MU AES UN A IR a CU EN IN 14 95 39 130 
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Conditions of cooking wood prior to grinding, Table 32, page 123. 
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| LHARRY SALLEE PICKLES THE Stack: Beciks men 2 5” MEN L 


PITCHERS ROY GOLDEN AND 


REDDING, 


in n Three Out of Four F rom Reds 
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eS WS we 


Hooking for right off the reel. ‘‘Reb” 
Oakes punched a Single to center, scor- 
ing Mowrey and Sheckard. \Marsans 


)tossed the ball home and Oakes grabbed 


second. Gee, how those Red outfielders 
love to zing the ball around! O’Leary 
walked. Joe Tinker danced ‘the high- 
land fling in the pages of the dia- 
mond. P 
“You're wilder ee Bowel ” shouted 


pene ik” to his Nae : 


SS, WA, SS 


eer” s Menon Their HeadsA fte cel: Fi rst 


Ye es eA 


urd Three Cincinnatr Twirlers 


fundo voice back of the Reds’ bench. 

“Td-.like to climb into the stand and 
choke you to death,” said “‘Tink,’’ 

“Gee, but you’re a nice, mild, gentle 
sort of an animal,” said the bass drum- 
mer as he fled to a safer spot, 

Harry, Sallee spanked the leather 
Savagely all afternoon. Harry and 
“Tink’’? led their respective teams with 
the big stick. “Tink” got three rousing 
wallops and the ‘“‘Higginsport Huckle- 
berry” also hit the center of the bull’s- 
eye three times. 
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Carnegie Is Coming Here | ; | 
i For Peace Talk Thursday: 0 
College Contest To- Night} 
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Other Distinguished Guests Arriv- 
ing—Lineal Descendant to Un- 
veil Jefferson Statue. 
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2ARTY j Distinguished guests who will partie- j 

;ipate in the dedication of the Jefferson | 

i Memorial building, the unveiling of the | 

i i Jefferson statue and the deliberations } 

xpect-} o¢ the Fourth American Peace Con- | 

Jan- ; STess already are arriving in St. Louis. 

¢ Andrew Carnegie, who will deliver an | 

| address Thursday afternoon at the ses-: 

| Sion of the Peace Congress, is expected | 

} to reach St. Louis to-morrow afternoon } 
; or Thursday morning. He will be ac- 
companied by Mrs. Carnegie. They will 
be the guests while in St. Louis of 
| Robert S. Brookings at his home on 
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}.—Four | 
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Lindell boulevard. | 
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es and 
he Sen- 
jeparted 
rress at 


1 Memo- Miss Natalie Norton of Elsberry, Mo., 


2 lineal descendant of Thomas Jeffer- 
| sen, was chosen yesterday to unveil the 
petea to Jefferson statue. Miss Norton is the} 
“0. daughter of Porter Norton of Hisberry. 
on, Wil-j ~2¢ first of the Peace Congress cere- 
tine of monies, which will continue throughout 
snyon of. the week, will be to-night in the Shel- ; 
net the don Memorial Auditorium. This is the} 
Missouri oratorical contest of the In- | 
Sr West tereollegiate Peace Association. 
upporter “ormer Judge Seldén P. Spencer will 
mination | Preside. A student from each of six 
Missouri colieges will compete. The 
. having | first prize of $75 is offered by the In- 


ad Swan- 


iam Lor-j tereollegiate Peace Association, and the | 
im to sit| Second. prize of $50 is offered by the! 
changed | -!merican Peace Congress. 
> es Tierney St. Louis U. Orator. | 
u wasan | Central College, at Fayette, will be! 
nder the | represented by Edward Verson Nash, | 

| who will speak on “Our Relation to | 
: a5 ee Peace.” John Leo Tierney of St. Louis | 
: as Lees University will speak on ‘International | 
xf Mary-! peace.” George C. Wilson of the Uni-: 


% Julius | versity 
routy of} 
tard Bar- 


of Missouri will speak on ‘‘They, } 
Too, Are Brothers.” i 
| Washington University will be repre- |; 
sented by R. J. Puchschmidt, whose | 
Cration is entitled “The Justice and 
| Honor of Nations.’’ Westminster Col-! 
lege, at Fulton, is represented by Sidna | 
Poage Dalton. His subject is “The De- | 
mand for International Peace.” Wil- : 
tiam Jewell College, at Liberty, will be ; 


a, decid- 
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the Kan- 
tute for | 
~ Linthi- 
1. Messrs. | 
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+ Prouty | rerresented by Frank R. Birkhead; who | 
ea” Gare. will have for his subject ‘‘War, the Sum | 
k Total of Wretchedness.” | 
eave St. More than 1.000 delecat nis See we 
1 Senator 3 : ; gates from all 


sections of the country and many dis- 
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Bahr, 8424 Pennsylvania, — 
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land: 
and 
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fs. Katherina Slipec.........156 St.George 


| grandmother, at the age of 62 years. 


-.... Detroit, Mich 


marereuetane - 1308 North Market | 


2612 N. Nineteenth | 


BUS) } 
IS you have the 


14k, solid gold muu (4) 
terms, Loftis Bres. | 


SITUATIONS |® 


CASHIBR—Bx] |) 
out. of town, desi Nis 
of May; can writ 77 
spectable. Addre: 47 
Mo. Li 
COOK—Situati 44), 
good references. 7) 
DRESSMAKER | 
fancy gowns, Hu 
Phone Sidney 82: if 
FANCY gowns 
excellent dressm; 
lent fitting.  Sidy 


E 7 HOUSEGIRL_ 
=e @ iyie 
Yew FUNERAL CHM#PEL. work.’ 2621A Hai 
NOW LOCATED AT 2739 LAFAYETTE AV. HOUSEWOMAI 
UNEXCBELLED SERVICE. woman for house 
HENRY LEIDNER K 62; Republic. 
] LAUNDRESS= 
Undertaker’s Parlor for Services FREE. colored laundres |) 
2223 St. Louis eyoune:, 1 s708 days. Phone Bo | j 
"ELMER SHEPARD lest 4 days, of 
as ays oO 
9 Olive 3153: | 
UNDERTAKER, 5921 EASTON AV. ———___-—_—___- | |} 
Cabany 8797. Lady Assistant, Delmar 2148. LAUNDRESS— «4! 
waists) lic: cits 
ALBERT HARRAL, Central 9737L. * 
LAUNDRESS = 
FUNERAL CHAPEL, 2320 UNION BL. tala’ womiect teal 
DELMAR 211. iv LOR EST sree.) washington. Bon | 4 
4 NURSE+Situa 4 
VALHELLA price reasonable, | |) 
NURSE—Situa: 


Highest beauty—perpetual care. Grounds on 
St. Charles Rock road, one mile west of 
Wellston. Olive 4480; Central 2496. 


Alexander, the Undertaker 


Motor service pe ee 
' ‘Receives, Forwards, : 
Bomoat: 41. I885 Clive. Central 4169. 


DEATHS. 


HARRISON—FEntered into rest on Ley 
April 28; 1913, William I. Harrison, ag¢ 


dress F' 68,. Repu 


Stove 


A. G. BRAUER | 


HELP W. 


if VD 
oF 


PR RE LMG NES us 
HOUSEGIRL— |} 
5067 Cates. 


HOUSEGIRL— § 


ay, 


v 


years. : - 4263 West Pine, 
Funeral from George N. Lynch’s undertak- | “oo aray 
ing parlors, 2229 Olive street, at 1 PD. M.,/ilyy, 4128 Wast 
April 29. Interment private. HOUSEGIRI— 
family 3 grown 
KUHN—Entered into rest. suddenly, on : 
Sundav. April 27, 1918, at 10 o’clock p. ae Minerva, i 
Lucy Kuhn, beloved daughter of Emil an HOUSEGIRL— |, 


housework: 


Kuhn, aged 19 years 4 months and 6 days. zood wares, 


Funeral will take place from the family ~ HOUSHGIRL | 
residence. 2462 Plover avenue, on Wednes~-| 9 jn family. Ar 
day, April 30, at 9:80 o’clock a. m,, to} ster Groves, to- | 
Church of the Nativity (Walnut Park).| HOUSHGIRL— | 


thence to Calvary Cemetery. Friends are re- 
spectfully invited. 


MILLER—Entered into rest on Monday, 
April 28, 1918. at 4:25 °p. m.. Christine Mill- 
er (mee Lauthauser). dear mother of Chris- 
tine Sutton (nee Miller). Kate Stelzer (née 
Miller). Louisa Bohley (nee Miller), Theo- 
philus. Miller. and Emil Miller, and our dear 
sister, sister-in-law, mother-in-law and 


Versen av., 
MAID—White 


and cooking: faz | 
Telennone Caba i 


COOK-—Compe 
4359 Lindell, 


COOK—Germa || 
rant; no Sunda: 


GIRL ‘to cook}! 
$5 weekly. €a} 
Westminster. 


Funeral Wednesday. April 30, at 2 p. m., 
from residence. 8340A Ohio avenue, to Ss. 
Peter and Paul Cemetery. Interment private. 


MITCHELL—Entered into rest. Monday, 
April 28. 1918. at 6:30.a. m.. afte# a linger- 
ine ilIness, William P. Mitchell, beloved son 
of Mrs. Susan Mitchell Mott (nee Hobbins) | 
and the late John Mitchell, and dear broth- 
er of Mrs. J. BE. Barclay, John, Frank, Clar- 
ence, Trene, Helen, Loretto, Michael and Jo- 
seph Mitchell. i 

Funeral] will take place from residence. 314 | 


Emma Kuhn. sister of Olga and — 


Sto. 


NIG) 


We wanty 2€ 
shorthand; easy © 
Draughon’s Coll 


Chouteau. avenue, Wednesday, April 30. at Clerk; © 
$:30 a. m., to Immaculate Conception! pxNPRERIENCE 
Church, thence to Calvary Cemetery. |copyist; $10 Le 
Friends of family invited to attend.: STENOGRAPE 


lady stenograph 
Deceased was a member of Peace Lodge. bookkeeping: 
g. 


No. 109, B. of L. F. and E. 


POHLE—Entered into rest Se ae | 
26, 1913. at 11 p. m:. Julius Pohle. Ares oe 


i band of Margarete Pohle_ (nee : 
Pieheok ae father of Willlam. Harry, | mining ladies” 


Mfs. Co., 1105 


Gertrude and Violet Pohle. our dear broth- 
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NOED FAIR ADVANGE WY 
‘TTIRADE) WHEAT AND CORN 


3ugs and Dis-| Crop News Favorable, but Statis- 
“Abroad Fa- tics Help Buying Side— 
S&S Oats Unchanged. 


“lf 28.—Export 
irbéd Buropean 
“ted wheat %@ 


ST. LOUIS 


FUTURE PRICES. | 


n passage was 
falling off of 
ible supply. 

es in Missouri, 


closed higher on a less favorable Euro- 
counted in fa- 


pean political outlook and largely on 
the strength of this wheat was on. the 
upturn in the local market. News in 
this country was mainly favorable, both 
in the winter and spring belts, but 
there were decided signs of manipula- 
tion by the bull crowd at Chicago and 


little attention was paid to anything 
but the Chicago blackbeard. 

There were reported sales for export 
at the various domestic centers, but 
nothing startling and primary receipts 


vyheat were lI,- 
000 bu. a year 
s of wheat and 


\ Closed Ranged Ciosed 
, net upturn ‘| Saturday. Yesterday. ~ Yesterday.| 
-iet rise of %@ Wheat 
@ 2%c to li ee | peete 
May....92%@% a %2%4@924.@% 92% @% a 
00 bu. of hard} j July....29%a 897% @9014 90% b 
50,000 bu. In the | fSept....s9% 89%, @N@4 $0@% b 
-qt a’ rally ot Corn— 
Peet en prorttt: || May,...54a 4A%@14@35 55 b 
a by renewed July.:..55% 6544 @55% 5034 a 
furbed political Sept....55%4 a Sostipie ees bb 
the far Hast. Oats— 
“aed eee May... .83% a Qeeve 335% b 
in 6 stron July..:.334@% a @ 83% b 
wheat and car- air ee ge 5 
604, 000 bu. in Sept....3344 a is » Dea ne Bay a 


ted corn after 
lue to the lim- 
ecame nervous 
ensued. 


-imission house 


ness. for the day were enormous, 1,369,000 
Bees bu., comparing with only 530,000 bu. a 
Slosing Prices. year ago. Statistics showed up mildly 
“il 28. April 26. bullishly, but the decrease in the do- 
mestie Visible was not large for this 
$25, b 92 ane | season and weather in all directions 
ees a Abi was all that could be desired. 
“ i May ary which Se ee 
Ab 1 @5b igher at 2c, sold up to €, 
On» BO, where it closed, thus recording an ad- 
5654 g 66448; vance for the day of %c. The more dis- 
ae tant deliveries were correspondingly 
5 b awa |tirm and on the upturn, July wheat 
34 934 bi ranging from 89%e to 90%c and clos- 
" ing %e higher at $90%c, and the Sept. 
45 19.63 geliveny closing %@%e higher at 90@ 
50@52 19.67 | he bid 
30@32 19.47 Strength extended as well to the mar- 
85s 10.90 ket for cash wheat. Offerings were 
80 8 10.83 bjliberal, 19 cars of soft winter and 49 
71@80b 10.3 b{cars of hard winter, but there was a 
brisk demand and prices were higher, 
el 7 be “ especially on hard winter, which was 
DOTS 19:77@30 taken by local and outside mills, main- 


ly the latter, at an advance of. ¥c te le. 
Several cars of soft winter were of- 
fered and selections sold at $1.12 to 


depressed pro- 
: ® $1.12%. Southern Hlinois mills picked 


xe sharply be- 


3. , {Up the choice. 
Elsewhere the cash demand was £004.: 
eects Minneapolis reported an active cash 


market, with Chicago houses the best 
buyers, and No. 1 Northern selling ata 


‘losing Prices. premium of 2%c over May. The flour 


il 23, April 2. eens was better. Ransas Clty and 
‘ cago reporte Foo uying, Ww 

vida BARS & the latter city claiming some goodly 
sales for export. Winnipeg wired that 

06 . the eash demand there was better. 

Lg att 4 Minneapolis stocks decreased 175,000 

a eae bu. for two days this week and a wire} 

* ' Om : point said that .seedine is 


Pee ras “2 ‘eee re sia wie 


| particularly hopeful ‘sign ‘heed 


Cables were irregular, but Liverpool 


sai 


[MANY iy 10 : 
Havoc Played With Berlin, | 


flected in Disturbance a 
Tendency After Fit 


A 


NEW YORK, Fen: 28 
erally delicate political situat! 
kets of Berlin, Paris and* Lond 
This condition was reflected i 
market and resulted in @ hn 
issues. The copper shares }¥ 
Copper losing 14% points on thi 

The first half hour, howev 
remaining after last week’s 
rest of the day the tendency * 

Prices, to be sure, did nate 


trading grew very dull.” Never 
movement plainly had=run it 
The pressure against the 
of the class of Northwestern 
tinctly firmer. 
New York Central rallied w 
Lake Shore notes had been sol 
new obligations put out by 
ABSENCE OF LIQUID: 
There wete fairly réassuri 
of further Hquidation in the 
like the Erie convertibles, the 
Railways 5s were noticeably W 
higher rank were done at the 
Had it not been for the fea 
our market probably ‘would, hav 
tions toward the end “ofS the ses 
play of weakness on_ the foreig: 
developments have betome of 
corperate borrowing has begun ft 
Several of the tobacco stock 
From the high of-the year, 
Lorillard and G. W. Helme show) 
|can Tobacco this afternoon rall 
RESISTANCE OF S$ 
The resistance of Steel to pr 
points of the market for the la 
small, This morning it bretes 
out under that figure. It is 7 
outiook for a very ftavoralien 
matés from Pittsburg of the ‘ 

would be a new high record for 
The general feeling is, he 
$38,000,000. 
The $50, 000, 000 railroad in 
proving to be a big toy for- t 
miles of the line are being op 
President Randolph wanted 9 
fare, 
The Rebels have free wea 
all the population of the tow 
the road as fast as they can 
the first time since 1908. 


ben ee Sales: 350 sks. hard clear to Z 

$3.85 jute, 155 hbis. soft patent (d 

der by local mill) at $5.75 wood, 2 

by Southern Illinois mill at $6 wee 

fér export—2,000 sks. (110s) ene c 

the Compe 500 a hard ba 
nite ngdom. 

Quote in erite sks.: soft—Patents 
@4.75: straights at $4.25@4. a >.4 
at $3.70 @3.85; sane. at eee 

races at $2. 60@2 

ages straights 
16 @38. 30; , Secon 


clears _ 
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; Lodgepole Pine. --- Montana. | 
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in Garbage Can. 

DECATUR, Tll., April 
Uhrich, 8-year-old son of Walter Uhrich, |, 
a barber, was responsible for the dis- 
covery. of $3,000 in gold in two small 


cans contained in a larger can in the} 


coal shed last week. 

The small boy’s curiosity alone beac 
vented his mother throwing the can in-!} 
to the garbage heap, 
they moved recently 
doned the old trunk containing the cans 
without looking into it. 


His wife advised him to keep {t be- 


cause of sentiment, the trunk belonging}. 
to his father, who died in 1907. Yester-|. 
day the boy prevailed on his father to 
open it, and $5 and $10 gold pieces were 
found, neatly wrapped in paper. 


PLOT AGAINST KAISER BARED | 


Berlin Police Warned of Proposed At- 
tempt on Emperor's Life, 

BERLIN, April 28.—A warning that 
an attempt was to be made on the life 
ef Emperor William during his visit to 
Karlsruhe, Baden, was’ received yester- 
day by the police authorities in Ber- 
lin, anonymously, from abroad. 

They immediately informed the police 
of Karlsruhe and Frankfort, and strin- 
gent precautions were taken to pre- 
vent pei outrage. | ah: 


PIERCE MAKES — A DENIAL 


Testimony in Hearing Did Not Reflect 
on Eben Richards. 
To the Editor of The Republic. fo 
The statement in issue of April d6. : 
that “Pierce testified son-in-law signed 
his name without his knowledge,” and 
“Eben Richards, son-in-law of Henry 
Clay Pierce, signed Mr. Pierce’s name 
without the latter’s knowledge or con- 
sent as guarantee for loans aggregat- 
ing $2,100,000,” is absolutely untrue and 
is cruelly hurtful to Mr. Richards and 


{myself. There is no foundation for your} 


statement in the official notes of my 


testimony before Commissioner Muench; 


wherein I stated as foliows: 
When Mr. 
securities to Mr. Van Blarcom and I. was 
loaning my securities to Mr. Van Blar-, 


com, and in my absence and -at the re- 


quest of Mr, Van Blarcom, with the fyll 
knowledge of all the officers of the Naan 
tional Bank of Commerce, my son- in- 
law, Mr. Richards, joined in my name 
with Mr. Van Blarcom in suaranteeinge 
e National Bank of Commerce, the pur- 
hese of $1,545,000 Tennessee Centra} 
Railroad general mortgage bonds at the 
end of a vear. Under just what eircum-. 
stances I do hot .recollect now my guar- i 
antee with » Mr. Van Blarcom was also 
given to the Mississippi Valley Trust 
ompany for $600,000. 
During the past many years Mr. Rich- 


2 8.— Wayne. 


oWV ester when 
@Fi 


Thompson was loaning his ai 


se any ener TGGeS. N. Sale, Jesse Mc 


‘Donald, Lea Meriwether and Glendy B. 


. Arnold, for the Democrats, and Selde 


Ps Spencer and George B. Webster, for 
the Republicans; will hold a conference 
s00n to agree is. the plans for the 


Crick” th ie ey of the 
im 4 


An order directing the mee Cone 
missioners’ to ‘open the ballot boxes in 
.the Highth Ward has been issued by 
Judge George Cc, aN of the Cir- 

ip C t. 


candidate for the Eo: who has laid 


‘claim to the séat occupied by aia. F 
Ford, Democrat. 


————_¢—____. 


BOND ELECTION 


Free Bridze 


IN FALL 


Committee to Consides 
Building of Approaches Before Then. | 
There is little chance that the special 

‘free bridge bond election will be held 

before September. The Election Com- 

missioners have informed Mayor Kiel 
that the election could not be held un- 
til July at: least: Saeae 

The Mayor :-is opposed to holding uk 
election in midsummer, as Many voters 
will be away on vacations, so the elec- 
tion probably will be postponed until 
after vacation time. 

‘The Joint Free Bridge Committee of . 
the: Municipal Assembly will convene 
again Thursday afternoon to discuss 
the advisability’ of selecting an ; 
‘proach to the. bridge before the elec- 
tion. 


2 


oe 


‘Roommate Found Dead in Bed, 


Oscar P. Hoffman, 
hatmaker, was found dead in bed Sun- 
day’ by his roommate, 
sons, at 3119 Olive street. The physi- 
cian summoned said death was due to}! 
carbolic acid poisoning. An ee will 
be held Hils morning. 


'S$*XTH AND st. CHAR! ES 
WE GIVE EAGLE STAMPS 


‘FOR WOMEN 


Best gunmetal calf, 
tip or plain toe, ||. 
turn or welt soles. | 
1 Nothing Hke it in | 
: town for less 
\ than $3.50. 


ap-}* 


36 years old, al B 


George H. Par- a 


Wes 
is Uncle George eA ‘Dixon, who. eses. 
‘the Bakers, who are Protestants, failed ‘ 
to raise the boy a Catholic, . as they | _ 
greed. The case was brought here to. however, ‘that ‘the failure of t 
‘everse an order of Judge. Bird that he. sembly. up to this point to chose as 
be turned over to his uncle. The writ Speaker, owing to sharply drawn party} 
was made returnable .in thirty days,. issues, is a sufficient obstacle to delay €. 
when the matter will be heard on its the execution of the instructions. _ follew the 
“merits. | Notwithstanding the advantage that} nese Gové 
‘The Court denied the writ of prohi- might be gained by an immediate réc-]izec a ce 


Paris, France, to prevent Judge Hugo | 


from entertaining any further an ap- i} 
peal from. a decision . of the Prodate | 
Court of St. Louis in the final gists 
bution of the estate of -Peter. Petz, de- 
ceased. 
- Lassanece was one of the ties te the 
estate and objected to this, The ‘es- 
| ‘tate is inventoried at $23, 719,.and Las- 
jsance’s share under the distribution 
Land will is $1,310. : 
|. Following is a partial, list of the: mo- 
\tions disposed of. and the , other a 
f 
i 
t 


| ceedings in the court in bane to-day: 


Gold Issue Mining and Mineral Company, 
tresp., vs. Pennsyivania Fire Insurance Com- 
| pany of Philadelphia., app.; respondent’s: 
| motion to transfer to St. Louis Court of Ap-. 
| peals; appellant’s suggestion in opposition to 
“motion to transfer; motion overruled. 
William P. Houston, resp., vs, Pulitzer 
|} Publishing Company, apD.; appellant’s mo- 
tion to tax cost of printing: abstraetof ree-: 
lord allowed for $81. 
4} Floyd D. Jakson, plf., resp., VS. Edward 
Butler et al., def., app. defendant appel- 
jant’s motion to tax cost of ‘printing ab- 
}straect of record allowed for $94.50. 
’ State ex rel. Tebbetis, rel., vs. Holtcanip, 
Judge; relator’s motion to amend and affi- 
/-@avit in support; ‘motion to amend Sus- 
tained... 

State ex rel. Circuit Attorney, rel.,. 
‘Joseph A. Wright, resp. respondent's ae: 
tion to strike out certain statements from 
relator’s reply; taken with ‘case. : 

a ate ex rel. Joseph A. Wright, aie vs. 
he aes Jgudge, resp. application’ of Bliza 
: O’Hara for ieave to. file: brief; leave 
. ewated: 

State ex rel. Tebbetts vs.. Holtcamp, J.; 

jn the matter of Letitia Todd. Breck vs. 
tRickarts et al.; argued and Sp ee ae to- 
jgether, with petitioner’ s reply: to return of 
respondent Sees in 17483. LS 


mer, 
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MARRIAGE OF Git GIRL, a , von! 


il 


| Foster Mother Refuses to ‘Let Youns | 
Wife Live with Husbane. 


The marriage of Cora Berger, a, 
years old, and Otto Berger, whom she | 


Judge MecQuillin yesterday. 


| was employed induced her to marry 
Berger, a baker at the place, she stat-| 
ed. The marriage took place BES pt. 
Charles. The woman for whom the 
girl worked: accompanied - her and Ber- 
1} ger. 
They returned to St. Louis immedi-j 


.}ately after the marriage and: cailed are 


1} the home of the girl’s foster mother, 
i} Mrs. Henry Duewel, of o22t ae 


j street. Mrs. Duewel would not let the}. > 


girl live with Berger. 
‘Robbed, Thrown from Eads Bridzse., 
Adam J. Dettling. who says he is an. 
‘engineer of Bonne Terre, Mo., was 
found by Patrolman Brosnahan of: the 


Hifi Dir Bit alba oto, Soe aa 


bition | sought by Jean. . Lassance ‘of {| Ognition, it is believed here that the obtains. 


Grimm of the St. Louis. Circuit ‘Court | 


True Timekeepq 


set by chronometer. Appointments i 


ae economy ty negate 


‘|}was persuaded to marry when she was! 5 
15 years old, was annulled b¥ Circuit’ : 


A woman in whose bakery the girl} 


- sleep on the ‘‘Night Hawk.”** 


Carr Street Station on the levee last;_. 
ight. with his clothes dripping wet. ]:>) 


= 


Standard Time 


~ The Jewelers Chrontaen and 
Burlington Time Tables are standard iy 
of accurate timekeeping. Watches ar¢ 


| 


on the Burlington Route are made by B 


ton time tables and kept by means of Bur} 
On Time’’ Service. Ss | 


‘Hundreds of trains daily taint 
Burlington’ s “On Time” record. 


a Kansas Ci 


“On Time” | 


Go via the Bu Y 


—and there are many other features. . 
—Observation-Club Car; you can eat, smok 
—Spacious Smoking Room; private enough | 
—Midnight Train—the famous <“‘Night Hay 4 
—No stop to Kansas City; no confusion, n¢ | 


—Complete dining car service; meals at any 
—Appetizing breakfast —j just the kind you']) 
** £On Time’ Every Day i is the ep 


“N cht Hawk” leaves St. Louis ever 
Arrives Kansas City 7: 


the *‘Early Bird”? 
_p. Mm. Rees “Day 


1 
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--$$7.20@8.90; Pexas steers $6.70@7.15; West- 
ern $6.90@8; stockers and feeders $6,10@8; 
cows and heifers $3.90@8.25; calves $6.25 @ : 
Sheep-——-Receipts 25,000; weak to Loc 
lower; native $6@7.15; Western $6.25 @7.15; 


. , oa. is 
KANSAS CITY, Mo., April 38) ---Cattle—— 
ng 700 Southerns;, 10¢ 


ackers and butchers $8.20@8.55; light 


ew Law Ground Is fe 


$8.85 @8.60; pigs $7.25@8. S —Redpipts 
SP RO@ SOD, earings $0.55 74 NQQerelal Selling an 
$7. .60; yearlings : é 
$5.50 @6.75; ewes $506.50: stockers and feed- g 


able Report 


ceipts 1,500; slow; steers $7.25@8.75, cows 
and heifers $4.25@8.50: calves $5.50@8.75. 
ogs—Receipts 5,500: 15@20c lower; top 
$8.50; bulk $8.30@8.40. Sheep ceiats 7,- 
000; lower; lambs $7.50@8.65._ - 
‘SOUTH OMAHA, Neb., April 


® 
oP} ORK, April sZs: 
te @ton market to 


RECEIPTS. BRR Paco 4,400; Jowen; ee Tr Sade 

petals sissies gn o ocuje winters 2H OULU .60; cows and heifers D8; Western siee reculari F 

i ve 10,000 $6.75 @8.25; Texas steers $6@7.65: cows and = larity of May notice 
beter aweee csc teness-s  -tl heifers $5.75@7.50; calves $7.75@9.75. ifogs {about 80,000 bales. 


Ben ays a cla O00 


: —Receipts 6,700; lower; heavy $8.20@8.35; 
Sav aes pears cen ta ah eo 


light $8.30@8.40; pigs $7.40@8; bulk $8.25@ 
8.35. Sheep—Receipts 12,000; steady; year- 
lings = o(.i5: wethers $6.40@7; lambs 
$8.25 @8.90. 


Miscellaneous Markets. 

GRASS SEEDS (Per 100 Lbs.)—Dull and 
unchanged; some demand for millet. and 
good timothy, but no gall for clover. Prices 
€asy or nominal; offerings next to noth- 
ing. Quote: Millet—Trashy, mixed, etc., 
f Uc to $1; brient. clean, sound at $1.25 
was about the only steady} @1.40—prime German at $1.45 to $1.50; 
in the market. Bulk of the] dungarian at $1.15@1.30- timothy at $1@2 
bracing only the fair to good|for tailings to $2.25@2.50 for trashv, $2.90 
hands in a-range of $7.25) @38 for fai and $8.20@3.35 for prime: clover 
amounted to about 10@ |at from $5@10 for weedy to $15 for the best 
MAGer. un ae ad G00G average run; redtop .at $8@9 tor re- 
BUTCHER STEERS. eleaned_ seed—inferior grades, trasoy, etC-» 
. Av. Pr. - No. Av. Pr. |less. No offerings worthy of mention on 
eee page ar ane Poae TeTOce ene order business ‘only eek 
he - Caines -" : < PEAS—Quotable per hu. at from 
659 6.75  3.. 620 6.50|$1.50 to $180. ig 

SORGHUM-CANE SEED—Quotable at 90c 


It was reported that hou 
erpol. connections and Ilo 
ple were taking up the co 
was a good demand for 
early trading, but no ag 
port developed and the 
new low ground in the lav 
der renewed. general sel 
vorable new crop or wea 
The market opened 6 p 
2 points higher, sold 4 to# 
higher, and closed stead), 
vance of 7 points on Apry 
ally 6 to-13 points unde 
figures of Saturday. i 
- New York Cotton Que” 
Reported by Francis, Bro. ¢ f 


WTLE.— Beef. Steers—An or- 
P arrived, and with quality 
Nothing toppy changed 
supplies of cattle at all 
Western markets had a 
and buyers were out after a 
market lacked the support. 
B fair-quality steers went to 
in the morning at $8.05@ 


ne TD, 


4 Pave: Bulls—Not an ‘overly | to $1.15 per 100 lbs., according to quality. Fourth street. : 
f arriyed and butcher cattle} SUNFLOWER SEID—Quotable at $2.75@ | Month.| Open. | High. | Lov 
iy steady to strong. The heif- {3.50 per 100 Ibs. Iteehsobomehd ui AEhE a See 

othing to brag about, the| ONION SETS—Bottorms quotable at $1.40/Jan 11.08 


‘the fair to good grades,|per bu. for red and yellow and $2 for white 
eady. Slowness, however, |~—sprouted less—orders higher. 


_ Very few bunches choice DRIED FRUIT—Little or none offering; |July -..-| 

) the best price was. $8.25. | prices nominal; sun-dried quarters apples at Aes von De aae 
om $7.35@8, those of lesser |2@215c; evaporated rings apples at from 3c|Sept. -...\11.1% 
0] $6.75 {PAM é : for ordinary to 4c for choice; sun-dried Oct. y i. it 
brce and with a fairly, good|peaches at 5c to 5%c; cores and peelings | Dec 11.18 


er odly showing of choice ;apples 42@%c, 
ed from steady to strong. A} BEANS AND PEAS—Quote, on. orders: 
§ established and this.figure | White beans—Choice hand-picked at $2.40; 
veral good-quality offerings. |prime at $2.30; screened at $2.10@2.15—in- 
sd hands from. $7 to the top. } ferior and artificially dried. $2.05@2.10; 
1 kinds-changed hands from } black-eye $2@2.15 for Southern to £2.80@ 
“near the cutter class sold j 2.90 for California; Scotch peas at $1.75 per 
The supply of canners and neh split peas at $2.70 per bu. for yellow 
Q and $3.25 for green; pink beans 5%7_per 
Eisai bull | Ib,; lima beans 64c; lentils 5c; red kid 


j 4%. 
; Aart eas: BEANS—-Nominal at $1.50 per 


Aye So os u 
8.. 626 $7.60 HONEY—Quote Southern extracted and 
19.. 815 7.25; strained—Bright amber in bbls. 6c per Ib.; 
ag 1.. 580 6.00] in cans 6%@7c; dark %@l1c per ib. less. 
|.540 5.35 14.. 2B2 4.75 | Comb—Amber 14c; dark and inferior 9@i1c 
per 1b.; broken and leaking 7@8c; fancy 
cows. clover 15@16c; very dull. 


St. Louis Cotton M, 

Tone of market dull; uncha’ 
bales, t Hi 
Ong mentyee hs ase eae osha 4 2 
Good” ord maryesine wc. feces at ae 
DO Co naan gow Conon Wii shaun Mayers | t) : 
Mid dling i eee NE 
Good: THaid GLE eS oso oie tees tee 
Mididlinie - Danny oe aia Sieve pecere 
Tinges, %4e to lc off from y, 
Receipts at principal points” 
Galveston, 2,909 bales, agii® 
year. ie 
New Orleans, 1,097 pales] 
last year. BR 
Mobile, 1,317 bales, against | 
Savannah, 1,933 bales, aga 


ney 


1300 7.25  5..1086 7.00] SORGHUM—Prime quotable at 40c per gal. | "“Gharieston, 381 bal ont te 
2..1100 6.25} SALT—Quote: Granulated at $1.10 per bbi. gehirecar SU en 
B15 1. 910 5.50 /and medium $1.15 tr. this side. : A pon ees Pe en 
5 : .25 ! —Quote golden seal $3.55; _ lady We i i m3 
2.. 700 3.50 | slipper 14c; Seneca -36@38c; pink 20c; black Nees eee ean atten ae 
ae Se te sc—damp, dirty less; May apple 4c; snake) three days were 18,226 bales | @ 
§.25 2..1179 7.00 |24@26ce—stemmy and leafy ‘less: Kansas | pales last week and 28.535 bal! 
5.90 2..1125 6.90} black snake (Echinacea) -10c—split root | ported 76.015 bales, against 
6.75 3,.1104 6.50 |half price; Oklahoma black snake 9Ic—Mis- | Stock 605.614 bales. against 6) 
5.85 1..1840 5.00 ]}souri worthless; Angelica 5c: wahoo bark of Total receipts from Sept. 1) 


rlings—A slim showing of {root 20c—bark of tree 5c; blood 4%4c: blue- 
on hand. Choice kinds were |flag 2%%c¢; sassafras bark of root 5c; wild 
és showed little change. A|sSinger 6c; spikenard 8c: scullcap leaves— 
registered for the prime }-bright 9c, but dark less; wild ginseng $6.25 
ood grades of veals sold @6.50; cultivated do. $1@2.50. 

poorer classes and skim-} BROOM CORN—Firm. Good demand for 
-$8@9, fully steady. all grades at the following prices: Quote 
re but one or two} per ton, at first hands, on trk.: Dwarf—Fair 


9.019,799 bales, against 11.3 
the correspording period the’! 


Stoclo ‘oi: handiSepiy ae ae 
Net receipts since Sept. 1.... 4 
Net receipts yesterday....... SNe | 
Net shipments since Sept. 1. 439m) 
Net shipments yesterday... 


ee A 


uality changed ,/$85@90; standard brush—fair $65@75: me- : 
se of fair to | dium $80@90; choice at $90@100; common, Sis be eee eee te Cai i 
25@7. ; crooked, damaged, discolored, ete., less. Gross receipts since Sept. 1.. 
ND YEARLINGS POP CORN—On cob, per 100 Ibs., at from Sees 


Gross shipments yesterday.. 
Gross shipm’ts since Sept. 1 
Cotton at Livers 
LIVERPOOL, England. A 
—Spot in fair demand; pric: 
dling fair 7.23c; good. midd 
dling 6.70c; low middling 6: 
nary 6.20c; ordinary 5.86e, 
cluding 500 for speculation. <¢ 
7.700 American. _ Receipts a: | 
can. Futures opened 


2... 125 10,00 | less. 
f NUTS—Quote: Pecans at Te to 8c per ib. 


1 
pol 
co 
Qo 
=] 
So 
=) 


25 .11.-330 6.50. Peanuts 3@38%c¢ per lb. for farmers’ stock. 
Te0 5.50 13.:, 817 4:10 , MOSS—Quote. per lb.; Gray mixed 14%@ 
eders—-There was a fair 1%c¢; gray, brown and black mixed 1% @2e; 
»had comparatively easy ‘brown and black mixed 2@2%c; machine- 
ee > old, Bullocks a ee ec XXX 4@416c; xxxx 5@ 
ice feeders were scarce | a ss, 
55. Cows made HO | Rae eee eget ETC.—Country rags 80c 
3.3; old rope, 
B. Need 38.80 @ 0.80, -mon_40c. Rubber—wNo. 


j 
No. Av. Pr. | $1 to $1.60—latter for choice rice: ae 
i 
| 
| 
| 


manila $1.50: com- 
8; arctics immed 


$3.50, $4.00 & $4.50 


SHOES 


i) THE LARGEST MAKER OF MEN’S 
¥ $3.50 & $4 SHOESIN THE WORLD 


9 Look in W. L. Douglas store 
windows and you will see shoes 
for $3.50, $4.00 and $4.50 that are 
just as good in style, fit and wear as 4 
7 Sther makes: costing $5.00 to $7.00,% 
€ the only difference is the price. Shoes 
im all leathers, styles and shapes to suit 
everybody. If you could visit W. L. Douglas 
large factories at Brockton, Mass., and see for 
yourseli how carefully W. L. Douglas shoes 
~ are made, you would then understand why 4 
N\ they are warranted to fit better, look 
4m better, hold their shape and wear { 
«4 longer thanany other ma«e fortheprice' 
>» The Best $2.00 and $2.50 Boys’ Shoes in the World. | | ss 
z) CAUTION See that W.1. we ete i te : 
- TAKE NO SUBSTITUTE... 


If W. L. Douglas shoes are not for sale in your vicini 
order direct from the factory and save the middleman’s 
. profit. Shoes for every member: of the family, 
By, ab_all prices, a Parcel Post, postage free. 
ge. Write for lMustrrated Catalog. It 
<4 will show you how to order by mail and why 
34 you can eee money on your footwear. 
» w. L. BOUGLAS, Breckton, Mass. 


douGtAS SHOE CO.: 616 Olive: St, St. Louis 


Bu 
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| One man was injur di 
and two others seriou} 
scaffold on which the t| 
ing at the William 

| pany, Second and Ri 

way yesterday aft ¥F 
feet. 


put. By “short ie 
was unknown to. ‘his 


ae a ‘avenue, a 
‘broken, and the left leg 


tion, aL Ae om ladders 
inside the tank. fee 


der. 
F 


ED: Can you take : a hint? 
at Loftis’ for $1 a weeks, 2d fd 


CANT QUIT 


High ‘State. bone. 
«| Request to Qui 
JEFFERSON CITY, 
The Supreme Court:i 
fused the applicatio 
1 Shewalter of Ind 
his name withdrawn 
the bar of the’ court. 
Why J bike Showa 
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~ mm * 
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“Stock No. 10. 


= ‘ a: 


— Balsam Fir. 
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Spend a few dimes for CRYSTAL WATER 
and be happy and healthy. 


A Cooler Free. 


“Five. Gallons CRYSTAL WATER 37 ye 
‘in your office. 50c in your home. The 
‘ference to pay cost of delivery, : 


St. Louis Grys ing and Soda Co 


Main 600. ntral 396 g 


C., April 28. Forecast: 
warmer Cis ae 


ir. ; 
an warmer Paskday. 
bly fair: moderate. varia- ie 


rally: fair” Tuesday and _ 
a Tuesday and Wednes- | 
fir elccans and Wednes- | 


braska—Fair Tuesday and | « 
issday; not quite so warm | 
3 ) 


“Tuesday and Wed 
re; moderate, 


Tuesday and OU eases 


en at & pe m., seventy- 


The Jefferson Mutual F 
Insurance Co., of St. Lo 


er. aes Mx. Pree. Weather. 
N 2 64 .... Clear 
ei io eo a Clear 
52 58 .22 Cloudy- 
54 62 '.20 Clear 


t- 
| 
| 

f 566.58 .06 Cloudy OFFICE. No, 317 CHESTNUT ST. MERCHANTS’ EXCHANG 
50 52 .... Cloudy —_— Phone—Bell, Main 1665. Kinloch, Central 58 
50 50 .42 Cloudy ! This company begs to inform its pai and the generat public that 
54 56 .28 Rain | f in position to write Fire Insurance. after April 30, 1913, as heretofore. 

_ 60 64 .... Clear | | Bi servative policy of underwriting will be carried out as in previous years, 
36 40 °.... Cloudy | If you have desirous business to offer, call or phone and we will 
58 ..66 ....:Clear - { ' service. 

5O 54 .... Cloudy The following: well-known business men compose its officers and on 
66 72 .... Pt cloudy i DIRECTORS. 
ze aa 136 eee ; Wm. G. Mueller Wm. Koenemann Gustav Bischoff 

Aas he 70 Cloudy Otto J. Wilhelmi Otto F, Stifel - PN WW. Fuerbad 
68 72 .... Clear # Christoph Hilke F. W. Hoffmeister --- Ernst Har'mann | 
RO TA aos Cheer | Aug. F, Klasing Henry Griesedieck Jr, Julius L. Winkelm |) 
62 66 .... Clear A L. W. Schonebeck, |) 

~44 44 .84 Cloudy Aug. F. Klasing, dulius L. Winkelmeyer, Sec’y and are 
74 80 ..... Pt cloudy - President Vice-President Oscar J. Wendt, : 
64 68 .... Clear. . Asst. Sec’yi 

48 48 .12 Clear AGENTS, 

70 74..... Clear C. Kraleman & Son Otto A. Hampe Hi. von Heinrichstk 
72 78 oo... Clear Miss Altice. Weeman Adolph T. Prag Henry Sckubert — | 
62 64..... Clear Chas. T. Bessehl Metthias BRerker Jr, : Schiele & Kleinsel f 

‘AD 48 2... Clear . ; sae BS A et sles Be cnyctes Heth x Bead een = cA Sal 
GS LO way cent cloudy 
82 34 .02 Cloudy ~ 
82. °84.....,; Clear 


48 52 .10 Clear . 
52 54 .... Cloudy 
58 64 .... Cleat 
68 70 .... Clear 
84 88 .... Clear 
70 70 .... Clear 


All trains will be Resumed — 
68 74 .... Clear 
42 652 .02 Cloudy 


St. Louis to the Eas‘ 
eal | BALTIMORE & OHI 


a4 eB: es Clear Southwestern R. R.- 
; «wes Clear 
46 46.08 Cloudy _ Effective at Midnight Sunday, April 27 
ke oe. eae ea. With the exception of ‘‘Queen City Limited,” leaving St, Louis at | i 
Bo 640 OF Cloudy tha ac has been annulled for the present. 
BO. 522... Cloudy” B.D: 
70 74 .... Clear 
54 64 1.08 Clear ae 


50 56 .... Cloudy 

54 66 .01. Rain - 
56 58 .... Clear 
78 84 .... Clear 


ta be ii2 Cloudy KIEL MEETS B.:P. I. ON BOAT PROTESTANTS FORM 
Be ae ee Re | | a 


Re ta 04 ee | Wiayor Makes Trip to Chesley Islané | Joint Coimmission of Tw 
J = eaee ear 7 


——$—<— 


64 56 .12 Clear ' _ on Erastus Wells. Adopts Merger Pl 
/80 82 .... Cloud ‘ 7 2 ae 
Mee 64 207) Cloudy The. harborboat Hrastus Wells, the COLUMBUS, 0O., April 28. 


a Be eae Chae vessel on which former Mayor Kreis- | commission of the Protest: ) 


isc DOlety s 
* aS ++e- Clear lmann and his ‘‘cabinet’’ of advisers |and the United: Brethren in} 
RO 4 Ur) Gece, bmet-and digeussed city aes almost | sossian’ “here. boca, am 
: ROO Nowa Clean, weekly last summer, was the scene yes- |. a Rate i Re 
Me ao ye aN Iterday of a similar conference between adopted a pase of union 
44°58 ||.) Glear | Mayor Kiel and members of the Board| churches, forming a new d 
ae es ee, | of Public Improvements. | to be known as the United — 
66 1.1. Clear The main object of the trip was anin- | Ohurch. 
BO ie ee CF ‘ og 
fee. ot aie ee of Lena 2 conn eh Lhe report of the eommigas 
pe Of sites suggeste or - ey ; 
phe, Cloudy bage- eas plant. be ratified by the general « 
tie Clear 


of their respective churches: 


+1:4 Pt eleuay, Accompanying the party was J. T. 


’ d + ey > " 0 5 wi 
‘ssrs. George Wilton iam G, | the company ied >) sets 
| Ryan and Russell Carter. | im the polishin ‘eg x : 


UIS COUNTY. 


— 


0 - |MARQUETTE RECEIVER ASKED |i 


Busimess Men Banquet. VEAL 


od Business Men’s Association | Court Is Petitioneg to Remove Officers | few offered, but rec 
ver pasanet S: ‘night at of Downtown Hotel. jarrive until about noo 

Maplewood, Addresses wer . : i = 
ecuting Attorney Tasniy eo Arthur Thacher applied to the Circuit }jps, 9c per Ib 
G A. Wurdeman. Court yesterday for a receiver for the 180 to 200 lbs. at 


Glancy & Watson Hotel Company,which 


ae 
EGATES LN SESSION conducts the Marquette Hotel, at Eight- 


. 150° 
8c; rou 


for fair to 64% @7c for 
lambs—Choice fat, weigh! 
head; si 
Sheared sheep sell at te) 


eenth street and Washington avenue. 
The company is capitalized for $100,- 
000. Thacher owns ten shares of the 
stock and T. H. Glancy, president and 
manager, owns 750 of the 1,000 shares. 
The company was organized in Feb- 


at the Public Library ruary, 1907, with Glaney and M. D. 
+ night. Watson managers at salaries of $3,600 | piack bass, 2% Ibs. 
do., ora 
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uy ground for more parks son’s interest in August, 1910, and has} and over. — do, ic 
A : cainat | been drawing $600 ; fe) it |large, cellar bones oft, | 
ES the cost assessed against | 2°° SG0R) 4 sare Sarat ye ne tay uRHES on, 9c: bullhed 
ty that was benefited py | is asserted. collar bone on, 6c; whit 
The court is asked to remove Glancy | 9°. round 2%¢¢; grass pi 
and the Board of Directors and require 


blishment. shell turtle. dressed, 7c; 
Winn, superintendent of the . r 
Lodging-House, told of the | 2" accounting. 


Hides. Furs 
FEATHERS—Prime W 
prime’ gray do. 44c; 0 
27 @3ic; xx 15@18c; 3 
tare 10 per cent on s 
large. Duck—White 44 
—Prime dry-picked bod 
quill-mixed 2c. Turke 
quill-mixed 18c. Saaa 
: BEESW AX—Quote py 
impure and inferior less} 
SHEEP PHLTS—Quo 
$1 each for green or di 
spring lambs at 10c t 
kill, Dry 10¢e per 1b. 
sandy and heavy. 
GOAT SKINS—Quot 
5 @15e. “a, 
WOOL—A few small} 


omplished by that institution 
ed the establishing of a larger Engineers Discuss St. Louis Chapter. 
“2 central part of the city. Charles F. Rand and Bradley Stough- 
gates approved the bill for] ton,, president and secretary, respect-. 
vement of the street car serv- ively, of the American Institute of Min- 
pposed the repeal of the Fub-|ing Engineers, were entertained at a 
ee Commission. The Free] dinner at the St. Louis Club last night 
fe ngle was referred to the vari- by Missouri and Illinois members of 
izations, the association. The advisability of or- 
‘ ls providing for the ventila- | ganizing a local chapter of the insti- 
“treet cars, for the wrapping | tute as 4 “set-together proposition” for 


- and for the disposal of ashes, Missouri and Illinois engineers was dis- 
ling, were approved. cussed. Both Mr. Rand and Mr. Stough- arpiite ang ee 
oF Aes = : : given herew ; marke 
ee | : ~ x 
ap ton addressed the diners, while other | gnq accurate prices no| 
AS AUTO. RACERS HELD speakers were former Goy. D. R. Fran- | The bade ae sq 
rata ag Sn ; pica question: besides shear} 
- satay & cis, H. A. Buehler, State Geter of | Quote, nominal price} 
uick Causes Arrest of Two in Rolla, Mo., and Capt. R. W. Hunt of /iie for “low to aq 
2 Chicago “112c for heavy to 164 
- White Slave Case. a 15@1lic; burry_ 11@18} 
-'GELES, Cal., April 28.—Delv- for SUEDE oe came 
or into the white slave bands Poultry. to Ibe. ne ete ve for a 
neeles the police to-day. ar-| . NEW YORK, April. 28." “tiive ‘Poultryto- | oo eceeee 
Siege ae * day is the Hebrew Last Passover and BASS ern .or Western lic & 
illiam Le Casse and Richard : p bright mediun:; 10c to} 
een : : the buyers absent, there was no business | for hard burry to 16c f 
~ vorth, automobile racing Griv-| and no poultry was upnloaded. Some 9 cars | 20c for burry to 28¢ fo 
sharges preferred by Evelyn pe trk., but will not be unloaded till | 15¢ for burry to 25e fok 
Be = = LO- . : ee 
15-year-old schoolgirl. Dressed Poultry—Receipts 1,488 pkgs. fos tone eR OF - 
se was arrested in the apart- Very little fresh-killed poultry here of any {successfully with -foreij 
ie 1 description, a few lots of fowls went at |realize top market -prid 
a former society woman, ee Necpracae rere difficult to ae ee es in prope 
: ; 7 = + | strain Cc. d ers scarce and | tion. e wool must be} 
US ia suing for dl firm. Squabs a trifle easier and only fans it is sheared, and whe} 
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iollingsworth tried to evade exceeding she on ant 8-lb. pvere. There = peers with = light 
He: Se = 3 = as were a few lots 0 rozen fowls thro After all aung, § irta a 
a barricading himself in his the market and he'd up to 19c, but eins ter practicable is Temoys, 
t the police tore down thejare reluctant to pay that price, and very | Separate from burry, | 
pet : little business reported. Frozen _ roasters fine, etc., ane otherwisf 
eaate with more confiderce. Frozen turkeys Bf hs ot ie 
active. : = son 
Sat i ry¥— re x ff are more|®l 
ald Asked te Succeed Dunn. neesh Ni s@ese: to Dry-packed turkeys, Srices are about two-|ir 
Seep RD ; ens. av... 22@=< Ci Gins, YyOungs, av., 29a: c t ES ts 
me of Capt. William J. Mac- | do. old 21c. ie eee : : aes cue si ce © 
_y the office of Supervising In- ee Ow ee. OD Gee ages aia PAs ye fo 500 skunk (Centra 
€ Steamboats in the St. Louis | ige; do., 36@42 IDs... 17% @ 18 tc; do., under | 12t (66) 106 oy tee 4 
to succeed, Joseph J. Dunn, EpOara ene a ae each, 1814 196, Wesees @4; wolf 25. wise Ac 
{ few weeks. ago, was sent| dry- icked, iced, 1814 @19c; do., bbis., 3@: HIDES—Market mag 
* . ee : ibs. ee EEE 17@18c; de. : 3@8'% | ners ae ors oe RG 


enate last week. Capt. Mac- : 17 i8%e: Green salte 1: 
Southwestern, 6 754 scalded, bbis., good many “shed ers’ |W 


’ Jni other Western, av., 17 c. 
zs been United States Inspector oS ee Nos Nee de ee ne es oe 
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oxy 5 i rj Sauabs—White, fancy, 10 Ibs. t ae ; 
: er. Bie aoe sibea $5 50; do., 9 Ibs. to doz., $4.50@4 75.907 Round veeee ee AB i 
- racancy in the office of Inspec- | 8 Ibs. to doz,, $4@4.25; G0. 7 lbs. to doz, (Os ees eee . ] 
P aoilérs. This will be fillea by | $2-299390: do., smal, 6@6% ibs. to doz. | N°,2*::737?77 i490 Im 

sae ; i 7 2.25@2.50: culls, per doz., 65@75c. 1s ge ‘a 


~ient from the civil-service list Guinea Fowls—Old,.. bela 85@90c; do. 
pele young, per pair, $1@1.15. 


Uncured or fre 


‘ansfer form> another district. ye. oe Boultry—Turkeys—Youn 

ans, — t eS ST 

—— fancy, under 18 Ibs. each DB igc: vant cured *%c per 1 4 

iv over i7 lbs. each, 24% @25c; do. av., mixed horse hides $3.50 each 
‘Heads Banking Institute. sizes 23% @24c; do. Texas and small West- cages aoe sla 


annual election of the St. Louis ster Eee c; young hens, fancy, per Ib., pigs Sepa 
the American Instityte of | — fowls—Dry-picked, No. 1, 60 lbs. and over 
a ag BUEN bone oftie fe doz. 19c; do., 45 @55 lbs. to doz.. 19¢: 
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t body will 
prepared and 
commission — 

istance, April 5, and so 
_of the hands 
ir I at 
esigned as|accouchment. _ Y 
d él he} “I was forced to scrub floors and lift 
Freehold- |heavy trunks the day my baby w 
“wrangle resulted | born,’ she declared. 
his successor. _ _ Ske said that an overworked doctor at 
e president ‘of the | the heme had expressed to h 
eting president, was {that he would be unable t 
ommitteeman, and properly the necessary obstetrical cp- : oth 
and Judge Kimmel | erations when her baby was born. This aoe melpamecned a nee 
John D, Gates, their proved true, she said, for one Lt ha of | that body. A plain statement. 
job. a the infant was punctured by an instru- Complaint is required to be w 
it the opening of the ment, , by te Dlainant.' — Compl 
was presided over by Witness was at home nine month ed: LP time in the 
ecretary of the club, | She said, and she worked at scrubbing minission. F . 


copy of the new public-servii 
copy of the rules of the’ com: 


Q > and gso any attorne 
d 6 a ‘ of either ma 
or réatiest tot € commission, _ 


nt had not authorized 


nored Orcutt. ay : 
ident the constitution | Cften unfit to eat. 
“suspended, and after 
Wehr was chosen to the : 
B fhp oiiieemant tend chapel three times a day, and 


Gates was the only 


floors and waiting on table till she 
{dropped from exhaustion. The food, 
she asserted, was scant and very bad, 


- Overwork and hardships impaired her 
health, She said. The girls had to at- 


when they were ill they didn’t feel like 
| kneeling down and have visitors pray. 
Yat? them, 


The commission will hold re 
Ty sessions at its office in Jeff 
gst Tuesday in each month, ¢ 
o’elock in the morning. Under ¢. 
the rules. the commission is op 
ously for the transaction of usi 
every day of the week except ; 
legal holidays. -Othér session 
mission will be “helad”in Jeffer 
elsewhere, as the business: réqi 
No rate of any public utility 


i hich’ ‘ 
Deter Perot Marcia Berlyn Weinberg, who was 
Bs ie dentist of the home for a year, testi- | 
‘which he announced | ~. x agnee 
z; i fied she had criticised the practice of 
idate to succeed Aloe bee ee Bg 
Banci him for un- | ™4king girls scrub floors until the day 
Rhine ie Ao f “, | their babies came into the world. : 
ee Re ae She asserted the head. of the institu- Hees eas corporations of the 
tion had once scored the girls In a ser- m\ additon to scrutinizing 


mon, declaring that they shoula “ho |PYPose for which such bonds 
jnotes are to be issued. the com 


| can be’ increased after April 
j}law’ became effective, without 
notice and consent of t 


e exercis 
issuance of stocks, bonds and 


fourteen of the sev- 
Committee. entea 


i i ‘forced to eat under 
Sor at a meeting 


the table, like 


insulted, he saia,| 2°8* 


nfairness made by 
he had done noth- 
am AE aN 
d and hooted when 
_a fight threatened 
yy of sarcastic re- 
him, he shouted 
ie, Indians!’ | Sev- 
k exception to the 
d it their right to 
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WAGE COMMISSION TO MEET. 


Chairman Calls Members to Gathering 
fin St. Louis May 15. 


Michael J. Kinney, chairman of the 
Special committee created by the Mis- 
souri Legislature at its last session to 
inquire into wages, working and living 
conditions in the State, yesterday is- 
;sued a call to the committee to assem- 
ble in St. Louis May 15. i 
“The investigation will be similar to 
that recently conduéted by the Illinois 
Vice Commission. 

The examination of witnesses will 
begin soon after May 15 and will in- 
clude factory and department store 
owners and managers and attaches of 
all kinds of industrial plants where a’ 
large number of persons, especially 
girls, are employed. : 

The testimony will be submitted 
the Legislature. 


$200,000 FOR CANCER CURE 
Henry Rutherfood Leaves Rockefeller 
Institute Special Bequest. : 
NEW YORK, April 28.—The Rocke- 
feller Institute for Medical Research is 
left $200,000 by the will of Henry Ruth- 
erfood of Grand Isle, Vt., who died here. 
erfood of Grand Isle, Vt., who died here 
February 26. . 
The will was filed here to-day. The 
income of the bequest, the testator 


2 hurriedly made 
Machine and no at- 
to Orcutt when he 
BBO AN 
r to accept the 
ers’ and, as a re+ 
iasm when. ‘Mr. 
in nomination for 
ected before it“was 
‘person was’ pres- 


im, the man who 
: to 


=R CALIFORNIA 
: | ‘a a 


ril, 28.—Declar- 
been pledged 
wer California 


sts, W. J. 
y owner at 


I- |says, is to be used to find a cure for | 


7 | cancer, 


require an itemized statement 
Penditure of such moneys, veri 
of some officer of the public-s 
ration, to be filed with the comn 


the sales of such stocks, bonds 
In this way the commission fe 
moneys and obligations . of. 
corporations on whicn the publi 
a return in rates should be { 
estly and expended properly fo 
est of the public, as well as the 
utility. i 
The rules set out tn full form 
Dlaints, applications and other 
before the commission, which w 
terest to lawyers practicinge befc 
mission, and also to all utilitie 
ulation of the commission, 


satisfy the complaint or answe 
ten days thereafter: also a co 
complaint is sent the party 
against. 


is not satisfied, then the commis 
an order for a public hearing, 
party compiained against ten | 
of such time and place. aa 

In this way it is hoped the bu; ? 
the commission will. be ‘expedi 
leng dravy.n-out litigation. 


—————<a 

Welfare Delegates Appoi. 
JEFFERSON CITY, Mo. A 
State Superintendent W. P.. 
day appointed as delegates to 
enteenth Child Welfare Natio 
gress of Mothers and Parent 
Associations, which will meet 
ton, Mass., May I-20, Mis: 
Griffith, St. Louis; Miss Wstell 
Springfield, and Miss Ella Vv. 


“eam 


| praee pill. a Bs 
The women's. conference 
ling of the- State- ‘Central Committ e} t] : 

‘Ss we j were the only. meetings. scheduled: for| since the. r 
aw ty this morning: -- - that he tho 

% es in - B. F. Harris—of- eheeeneen tendered | tion 6f the bank 
Summer: ‘Hats - ~  |}his resignation -as- chairman of the | ness satisfactoril 

in 2 State Committee, resigning on. account| ~~ a 

= i tewn me ef ill health.- John F.. Bass of - Chicago eee 30 Simmons, - 
a S are snown1n IS [\was elected. to succeed him. Fred S.. rector, ‘who has ‘serve 
ew and clever’ styles at ‘of. East St. Louis was elected took a ‘similar stand ¥ 


lelight the. little ones. }}*° succeed Mr. Bass as vice chairman. | was-no neéd for has| 
H. L. Fordham of. Dixon, who. has| -Friends of Mr. Ral 


ery. moderate. been acting treasurer of the committee, d@urifg the last week 
Teas was elected. treasurer. several hundred- ee 
Joel FF. Longnecker of. Chicago: “was finaneial, railroad ¢ 


elected member of the committee. for} all: sections of the e 
OR AND WIFE TO SHOP the First District, to succeed. Chauncey the: hope that he- ef 
Dewey, who resigned some time ago. 


nosa, Panamas— 
; and up. 


dent of the eloitenal sc 
~ Mr= Randolph - dec 
messages or- discuss | 
--He owns a large| 
stock in several othe} 
believe that if some 


aay ntiaars ae ‘State- and ¥ isit 


se wil go ésoosieg TRIES. TO™ “DUCK” HAYWOOD) 


or the brief space that went 
early: shopping hours. and Crowd “Threatens Labor Leader ‘When 


He- in- the dbig:: sStores,-the- .Gov- P _ He Is Arrested in Passaic. - ; 
forget ali about politics, -apr -. PATERSON, N. J., April 28. =-William: to the Commerce vac 


s; --insurance-- . tangles ; and lay: Haywood, leader of the. Industrial the institution. ~° | 
eresses, -while; he aids. Mrs.| Workers of the World, was” arrested at| “--~7* - —-— = 
ke- peas: for..the Hxe-|Passaic to-day on. his way here from! ~ suieists Arrested | 
nsion.- = ye New. York. to surrender himself under! Robert: G Kobusc 
day - LT ‘will. Be aaipide a horse|an- indictment charging him with _in- avenue, and Wesley 4 ( 
time, % said the Gov ernor lat¢|citing riots amons the silk mill strik- street, were arrested 
t; “and- a strenuous day Offers. the automobile in | 


will, sort- of prepare me for) Ten thousand ‘strikers had -gathered riding. collided with| 
Ils. Thursday I.am_ to appear|at the Erie Railroad station here this 


at Bissell street an{ 
ie Peace Congress, -SO, alto- |morning to meet’ Haywood and -to -wit- line “George Hentz | 
will be. pusy enough while in|ness his arrest, and to escort him to “Who were in the pu 
: the jail. Fearing a disturbance if the thrown to the st eb 
rernor is still: eerasderiiee hisiarrest was made here, Sheriff Radcliff 


bruises. Kobusch an¢ 
ents = a ‘Public Utilities; ar rested Haywood at Passaic. - Ese ee “at ac Anwetion 
a: The strike leader ee _arrest 


ae tion, charged with « 
oS Ae oS men in. mind,” calmly. He was brought here- ‘from 


‘but i have: ‘made. no decision.” ! Passaic in an automobile and was re- 
ised to comment -on- the -a¥ail- | leased on bail soon after his arrival. |} 
yf- Jn:E. Alison- -for- the fifth He hurried to Turner Hall to make a 
that -body, who is said te ‘be | speech to a big crowd of strikers. 

he- many - “applicants. . for. the When the leader was taken from the 
Sere ; train at Passaic, he was quickly sur- 
ia ‘Mrs. "Major. will he the!rounded by a crowd, which shouted 


> Mr. ang Mrs. Fred D. Gardner | “duck him in the river.” The demon- 
ret : stration became so threatening the | « 


Sheriff called on several policemen to OM 


: | , liRS : | |help him escort the ee to an au- 

2 PANKHURST JEERED | tomobile. 

_ Freedom Continues, Disap- 

sinting London’ Crowd. THOUGHT TRIAL WAS $ HEARING £ 
IN, iprif 28.—The expiration of 
fed Heense under which Mrs. 
e Pankhurst, the militant sui- 


i 
+ 
-Worty-T we Pass if 
ANNAPOLIS, Ma. 
two candidates ‘fe 
Naval Academy as 0 
. cided to be. accepta 
Academie Board th 
lengthy Pe S 


| Husband Loses Divorce When Wife s 
| Tells Why She Didn’t Contest. __ 
leader, was released April 12,| Mrs. Margaret A. Gansz, 1074 South = 
sMoway Jail, where she was} Kineshighway, appeared yesterday in 
-three- years’: impr isonment, | Circuit Judge Rassieur'’s court ‘and tes- 
1-gréat crowd -to- assemble ie | Sled in the divoree suit of her hus- 
the house: where: she Bas been! pand,- John J. Gansz, 1829. Market 
to ‘“peeover= “ir om the- effects: sof street. although she did not contest the 
fig@er strike.?- 5 
sople’s expectation of seeing ~her She said nee eactoee has been, esis 
returned to yail* was” “disap- ing-her. every “week. 
*the® ‘authorities: having = “in -the She was asked. by her. pisbands: at- 
ic decided to extend-her lic2nse| torney why she did not contest the 
o her unsatisfactory health. suit. She said her husbatid told her 
‘Mrs. Pankhurst’s feminine} the case was not to be tried for sixty 
r started ‘off from the nouse days and that yesterday's proceeding 
ss Sylvia Pankhurst, during ihe} was only a “hearing.” She thought she} regulating sick, 
yn, a hooting - crowd tried to| pad plenty of time, she said. Its millions © i 
Scars: . Gansz denied her statements and said |- ast 
he had called upon her. only a few} 
} times about business matters. ove 
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eh Road Gets Bonus From Hot Springs, 


100 


- 20,000 


ughes..17, oy 


. -20,000 


: & T. i 
wood platform:. $7,500. 


cicneeliciy the .B, & O., ‘auring the 
high water, since it caused a bréak in 
the line and’ ‘suspension ~ of direct 
service between — Cincinnati | and | St, 
Bouisk ¢ | i 
nie total jeneen. gir the bridge was 
1,240. feet, of. which he feet of steel 
work was swept | Pi 
were lost also, byt’ 
and when replaced two weeks ago frain 
Service was restored between Cincin- 
nati and St. Louis by way of Louisville. 
Reconstruction work on the. Law- 


renceburg bridge was usly ter- 
fered with by the concisfe esas fey 
of the Miami River, 


the current and other SR MeRALE yrange 
ritdcohs tags 
——n 


MURFREESBIRO,Ark., April 28.—The 
managers of the Memphis Dallas & 
Gulf Railroad Company have accepted 
a $60,000 bonus from Hot Springs and 
will extend the road to that city as 
soon as possible. About ten miles of the 
right of way has been laid out, and: 
grading and laying of track. will begin 
at once. 

———8 it 
Peoria & Pekin Meeting on May 1. 

BLOOMINGTON, Ill, April 28.—-The 
annual meeting of the directors of the 
Peoria & Pekin Union Terminal Com- 
pany has been called for May 1 {n Chi- 
cago. The election of officers, includ- 
ing chairman of the board, will be the 
principal business to come up. H. L, 
Pinkey is president. 


Building Permits. 
pees Kelly,.1110 North Eighth, wreck: 
M.. K. & T. Ry.. 1600 North Broadway. 

1601- 09 North Second, 207 Mullanphy,, alter 
freight denot: $30, 000. 

IVES yess 210 Mound, 
4354 Neosho, 
chee Sa 907 


steel and 


Thomas abaya. éne-story 
dwelling: Ry Suh ‘Naat 
Aubert, move 


B. Sheets. 4350-52 Gibson, ‘two two-sto- 
of ER $8,000. 
William ~ Hapnel, 
story flat; 


Ty flat; $6.000 
‘William B. Ittner, 5558 Bartmer, one-story 
garage; $500. 

J. C. Kupferle Investment Company. 827 


eoenerete foundation warehouse; $2,- 


AY Skages, 2605- Ga | Bast Arlington, three 
two-story dwellings; $6,000. 

Jessie Morris Realty and Investment/ Com- 
Bees 4352 Arsenal, two-story dwelling: $3,- 


5 
Landes Machine Company,. 2500 Mullanphy, 
addition to factory:.$8.000. 


Cass, 
000. 


4943- 434 Lansdowne, two-, 
John Holden. 3646-46A Lafayette, two- OP 


i ER 
a 


M. Szepanski, 3915- 15A “Marcus, two- -story. 


flat: $4,500. 
H. W: 


Hamilton, Ree ane -44- Buclid,. three 


two-story dwellings; 


B. owe 


ore. South Broadway. two- 
story flat: $2,00 


D, Bias, Bat Neosho, two-story dwell- 


_ | img; $1,500. 


i addition, 


a6 
‘lots 20 and 21, block 6, 
$2,000. 


a 3 
St. Clair County Realty widheters. 


John B. Simonin Sr. - and-wife to Lena A. 
Santee lot 4, block 3. Simonins; 


James M, Wilson to James F. Hazelrigg, 
lots 11 and 12, block 25, Alta Sita; $1. 
Joseph N. Keys et al. to James EF. 
lots 18 and 14, block 4, MeKinley: 
ee Taussiz and wife to William Sheets, 
Trendley Heights; 
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SATURDAY 


ordered oe twa 
punt from the but i 
rout... i 
@ After reading some | 
stories in the 


MAGAZINE. _ 


I r appetite will be something fearful. We warn you not to read it if you can't afford a square 


e Perpetual Potato 


i. attack on that time-honored starch bomb, by 
ry T. Finck, auther of “Food and Flavor.” He 
n mmends spaghetti. 


| 
| 
| 
| 
Canned Interview with a Chef. = 
| 
| 
| 


E) by Samuel Ward, a 19th century gourmet, 
f whom they still name dishes. Incidentally it traces 
history of Delmonico’s. 


other Little Crucified 


if 
pit 


Brooklyn Bridge Maligr 7) 
Simeon Strunsky, the Post-Impressio 
experiment to explain the plausibility o) 


Four Famously Lovely: 
are the flavor of this week’s portion ¢ 
stage reminiscences. To wit: Adelai 7, 
Rehan, Kate Claxton, and Sara Jewe |) 
do their youth and charm full justice | 


A Page of Fashions — 


sent direct from Paris by our o v 


Florence H. Barkley. . 


Art—The Stage—Seinl 1 
Fair Play’s Sports—Ma 


There are 60 pictures in this number,’ 
a piece of superb color work, the # 
“Tilian,” by Robert Henri. 


Se 
Ai 
ef 
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4 
“4 


after Easter, .and/ | 
$150,000, sti re- Ro see eae 
ite Fe “-must> be  ehildren.to wea 
ves that all this is| A Services; hence — 


ta many parents unable to_bu tot 
their little ones. We overlooked © 
the babies, as the material wasn 
scient, -and they appeared clot 
ismiles.”’ - & 


ite So certain this 
S possible, and he 
gmited faith in you. 
+E any stage and you 


Ritchie, who becomes rector emeritus, ea Mi oe 

Ganter is a son of the late Rev. Dr. R. S.!, MISS Warne oes ae 
yu ._.. +. |Ganter, who was rector for many years of “7e hee eae © 
tould be given be- St. Paul’s Hea Church, Aion Ohio, 2eaconess staff of St. Georges E 
oie ehurch where the son was born, May 31, 1893, Church, has resigned to become a 
ge aes ee “ Mr. Ganter was graduated at ‘Kenyon of English in one of the public | 
Gaal gi ver College in 1904, and from Yale Graduate She will continue as a volunteer we 
er items of equip- | School in 1906. He spent the next year, the Sunday school. © a 
added as soon 2) acai On returning he entered the Gen-! Mrs. M. B. Norris, of. the W 


ive them. eral Theological Seminary, this city, and; Board of Foreign Missions of the Re 
t include in this {was graduated in 1910. He was ordained Church, who has recently returne 
items which will | the same year in St. Thomas’ Church by Japan, will addrdss the Woman’s 
hrough memorial| Bishop Sidney C. Partridge. Mr. Ganter o£ the Marble Collegiate Reformed 
indows, the altar,;|has served as curate at St. Maritin’s Monday morning in the chapel, Fif 
urnishings, on the|Church, New Bedford, Mass.; Cathedral, nue and Twenty-ninth street. 
lecturn and other/this city; Christ Church, New Haven; : tyr sO 
unities. What a|St.. Mark’s Church, Philadelphia, and The Society for Women’s Work) 
to-undertake now) Grace Church, Newark, N. J. - » Broadway Tabernacle, at  Fift 
e church inaman-| Drew Methodist Theological “Seminary, Epi ne: hey ile ie Enesee 
ucture!” . Madison, N:. J; has established:ahe Chair ot a ee ee 
5a : a enng , are. 3 -Mills, of Schauffler Institute 

a question often/of. Missions and Comparative Religions. , af Ae 
alph Adams Cram|}and‘has elected to it-the Rev. Dr. Edmund! The eleventh annual meeting 
Goodhue who de-}Davidson Soper, professor of missions in. Young Women’s Hebrew Associat 
ating that there is|Qhio Wesleyan University. He is the son'be held at ithe headquarters to 
he says:— of Dr. Julius Soper, a veteran missionary,!afternoon at three o’clock. The 
reh itself—the or-|and was born in Tokio thirty-seven years: will be Mrs. Charles H. Israels 2 
Mr. Cram's, while|ago. The young man is a graduate of,;Rev. Dr. David de Sola Pool. G. 
tail is (Mr. Good-/| Dickinson College and of Drew Seminary.! Davis, chairman of the Building C 
on to believe that! He has served as college secretary of the'tee, will report on the association’ 
he best that each | Pennsylvania Y. M. C. A. and as seeretary! during the year. 
and one must re-| of the Missionary Educational Movement. | 
ch is likely in the 


combined efforts | ; : : : 

Seas et Mir. Crass | cepted a call to Grace Episcopal Church, ' wil] be held Wednesday in the Er 
ees ee i M)| White Plains, N. Y¥., as curate to the’ Aare ; 
ered into a separate. : d Z ze ;Chureh of St. Mary the Virgin, 
1+es in Boston Seatert. - Dr. Frederick Van Kleeck. | sixth street, east of Broadway. The 
ar : ie . will be the Rev. Dr. Joseph G. H. 


independently "|«G0 TO CHURCH SUNDAY” HEREC 


i Dy ve Peas ie 


ORI AL : West Side Churches Unite for Move-; 


oe 
' 


The R c k HE. Si aoe ; A retreat for the Associates of t 
| eee - Simmonds has ac- ters of the Holy Nativity and other 


. 


i. te ment and Fix Washington’s | S a x li Ch 
GEORGE’S Birthday for the. Date. | OCcia LSIl Unda 
US See _| “Go to church Sunday” has been fixedi = = © = = =4 4 8 
“T- Dyacida (LOL. Washington's Birthaday by forty Prot-| = ay 
a e Will DECHEE estan ‘churches of the Manhattan‘ west; Attorneys for Operators L 


and Solicit © | side below Forty-second stréet, by al on} — yy, AWN cnc 

‘ Staten Island and by those of the rae That Party Was Responst 
|'Rockaway part of Long Island. In the! _ ae 4 

i __|Bronx the preceding Saturday has been for Strike. 

erpont Morgan will) included. The west side Manhattan 


George’s Episcopal!churches adopted a resolution urging the 
quare and East Six-|fixing of some future date for the whole 5| 
he was senior war-;City, but voted themselves to observe Feb-| Hancock, Mich., Friday.—The Cq 
eath and-in which|ruary ot epee : isional investigation of conditions 
rs he wa vestrv-. West side chtirches taking parts include! 1 3 Michi 
ee amie: ait ithe University Place, First: West Twenty-'¥P to the. copper: strike ‘in mec i 
dted a committee of {third Street, Greenwich and Faith Presby- is¢s to develop seme stormy pé 
the nature of the |terian ; Metropolitan Temple and Washing- ameng the members of the Congre 
e funds. It will be/ton” Square Methodist, Ascension, - Holy |ajmmittee as well as between ati 
2 Oscription. |Communion, Holy Apostles and St. John’s 
nd, the rector, said| Episcopal: Sixteenth Baptist and Knox 
connection a stone} Memorial Reformed. — Rk | Federation of Miners. ae 
dered. At present} Announcement-was age ae result of| This was indicated this afternoor 
pulpit in the centre!a canvass made in beha of a “go-to-!,. | a see < Sra 
situation is Satcu| church Sunday” for the entire city. Dr. s.; "eT were discussion of sonia 
ch. Because of the|/Hdward Young, pastor of the Bedfo-d|the committee. Attorneys for the | 
an experiment of} Presbyterian Chureh. of. Brooklyn, said/companies questioned ‘witnesses oe 
of ihe pulpit and|that the vote in favor of such a Sunday had]miners to prove, the contention th 
t Mr. Reiland |ibeen practically unanimeus and that the Strike was “born in socialism, “th: 
Mr. Morgan in bas/third Sunday in October had been thé date federation is backed by the soeialist 
dered. ~~ [selected ~ ser ke and’ that the present industrial dis 
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sndent of the’ lays NEW SOONER . EMBROIDERIES ‘ARE 


‘a Railroad 
London. 


[SPECIAL DESPATCH. TO THE HERALD VIA CO 
MERCIAL CABLY COMPANY’S SYSTEM. |] 


Heratp BURBAU, BY 
No. 130 FLEET STREET, 
‘London, Saturday. 

= . The first court of the season was held 

| XECUTIVE by the King and Queen at Buckingham 
Palace last night. It was 4 brilliant af- 
fair, many strikingly beautiful costumes 
being worn, while the dazzling display of 
jewels made the scene one of exceptional 
a iatey and splendor. The dresses and 
trains ‘were enriched with ‘the “Jatest 
shower embroideries, which had a lovely 
effect. More than ‘eight eae pe 
were present. — 


Ln King George wore 
ee ee ear eolonel in chief of the First Life Guards. 


Ar. Henry >| The Queen’s dress was of blue’ and silver 
erintendert OF the; brocade, with a train of Honiton lace, and 
a general man~| jined with silver tissue and trimmed with 
| ner Railway has sprays of silver roses.. She ‘wore the 
e® considered in the} apown pearls and diamonds and the fam- 
et ory for AmericaM| ,,. Star of Africa diamond blazed: on her 
corsage. 
and ropes of pearls. and the. 
Garter. 
' Mr.’ Walter Hines cone the Asaortean 
Ambassador, presented his som, Mr. Ar- 
thur Page, and Mr. 
Secretary of the Embassy, while Mrs. 
Page presented her daughter, Miss Page; 
her daughter-in-law, Mrs. Arthur Page; 
Mrs. Bell, mother of Mr. Edward Bell; 
Miss Kate Fowler, of San Francisco ; 
Miss Sylvia Fox, 


1B Le Ato VIA COM- 
AN Y’S SYSTEM.] 


D BUREAU, ay 
FLEnt STREET, iy 


at 1 can tell the 
hy I was selected,” 
night, “unless it 
d to suit. I am 
Atp. as usual, has a 
anything happens. 
to fail, which ex- 
the IHERALD has 
service in the 


Order of | ‘the 


morrow aboard the 
ip my affairs in 


Hlizabeth Wells, of, Boston.. 


at Hastern railways, 


JUDGE CRITICISES we 
WAR OFFICE SYSTEM 


Says England Puts at Its Head Per- 
sons Who Have Never Worn 
Any Uniform. 

[SPECIAL DESPATCH TO THH HERALD VIA COM- 


MERCIAL CABLE ‘COMPANY'S SYSTEM.] 


- HERALD BUREAU, 1 
No. 180 FLEET STREBT, + 
‘London, Saturday. 


At He: resumed hearing of the army 
hel action esterday Justice Darling ex: 


me class of travel, 


the uniform of the}: 


Her other ornaments * were rows 


Bdaward Bell, § econd 


asse 


uccessiul exhibi te, iI 
te, Fir: afternoon, wh # 


|the champions were. paraded befor 


She also saw the dogs that receiv: 


,\tinction for various acts of di I 


MR. BELL’S WEDDIN 
TO Bix QUIET | 
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Second Secretary of Americ ate 
bassy in ‘London Will Maar 
Surtees Next Week 

[SPECIAL DESPATCH TO THE HERAL 


MERCIAL CABLE COMPANY’S ‘SY 


HERALD BURE 
No. 130 FLEET : 
London, Saturd i 


In consequence of a recent be 
and serious illness in the brid 
the marriage between Mr. Edwa’ 
Second Secretary of the Americ 
bassy, and Miss Etelka Surtees ¥ 
place quietly next week in Londo r 
the Ae and Mrs. Page 


have been ney 


Widow a Charles. F, : | 


of 2 Philadelphia ; Miss} | 
Harriet McCook, of New York,. and Miss] 


, ors tee 


ita [SPECIAL DESPATCH TO THE HIE} 


“MERCIAL CABLE COMPANY’S 


HERALD Bu! 
No. 130 FLEST 
London, Sat 


The death took place on Thursdi® 
27 Matheson road, West Ket iy 
Mrs. Jessie 8. Lott, widow of 
Lott, of San Francisco, in 
ninth year of her life. Ke 
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Feu te] 
ON TUXEDO COURTS: TEMMI 


oS os Osborne, of Chicago, and C. C. National Orgs 
Policy at Al 


uk 


Pell Win Right to Meet for Gold Discussion, 
Racquet Championship. 
——<§_—_4——________ 


[SPECIAL DESPATCH TO THE HERALD.] Arguments over | 
TuxEpo Park, N. Y., Friday.—The semi- definition of an ar 
finals for the gold racqtiet championship took up most of t \ 
were played on the courts of the Tuxedo|™eeting of the Un) 
: Lawn Tennis Associ 
Tennis and Racquet Club to-day. Cc. G Waldorf-Astoria Ho 
Osborne, of the University Club, of Chi-ling of that body. 
cago, defeated G. Maurice Heckscher, of {Opposition develope 


ag Craft To Be 


dat. 


: offered by the org” 
the New York Tennis and Racquet Club, Merrihew had draft 
three games to two, and Clarence C. Pell : 

of the Tuxedo Tennis and Racquet Club,|was taken and the 

won from Arnold F. McCormick, of the}/@Mendment was pas 

: _. | Was necessary to hav 

to one. . Messrs. Pell and Osborne will}. When it, came to | 

meet.to-morrow in-the final. | 

cussion and delay tH 

night before the resi 

from Mr, Heckscher by 15-8, but the sec-| 7,> osore the resi 

ond was close all the way. The score was!bea chance of any ot 

res st ; pat policy on the re! 

winning by 18-15. The third game was trol the sport in thi! 

Mr. Heckscher obtained a lead that|amateur definition fe 

brought him victory by 15—12. being 87 in favor and 

hew was the followin} 

but the fifth and deciding one was a hard Has not accepted m 

an 3 (hands scored fifteen aces to Mr. Heck- eirsig gee pod 

a the -control is perfectly instine-/scher's five. Mr. Heckscher, in his two 


*{ A vote of those pi 

University Club, of Chicago, three games ft one of the laws 
gramme there was | 

Mr. Osborne took.the first game easily 

It seemed hardly pos} 
tied at thirteen all, Mr. Osborne finally|the American body | 
also close, twelve all being called before} The change in the 
The fourth game was all Mr. Osborne's, _ he amendment aaq 
contest. Mr. Osborne in his first five/game in a tourname 
_ wheel being pushed forward and papehteses Sree Seen | 


- control the elevation of the ma-|22nds that followed, added five more,/it and sanctioned b t 
Pea: Ea ide to|bringing his score to.10—-13. The West-|National Lawn Tenn! 
id turned from side to side to|>ringing accept actual railroad 


= e 7 = xr + a « Ne 
I t laterally. In turning the wheel erner, however, easily acquired by his ef his home to the city w 
’ is held, and such ho 


is an. og aed handle iS} fective service the two necessary aces for 

oat a5 e whee » thus giving 2 per-— = reer nay rovide but sh. 

_ al balance, and in turns it is only a 15—10 triumph. fae ie lieu of hospi 
A player when of | 


= =40 off-set the rudder handle to} Clever playing was witnessed in the 
sr or the other, still controlling the|match between Messrs. Pell and McCor- represent an associa ll 
, Sition of the machine by turnin€| mick wr Pell, the younger man, finally} world’s championship 
_;. and handle together sideways. Sc Be titi rin a-tourna 
ge : . won through superior staying powers andj Petition o ‘a 
| pe of control was adopted after rags Sea ae . : auspices of the U. S. ‘§ 
| udy had been made of all existing| effective returns of the long rallies. representative team off 
_: Nd combines many features that} The summary:— —- ceive from such asso| 
| ome standard in Europe, the : 


: Osborne vs. Heckscher. necessary travelling z 
af f 2 t nm 
(rr lateral balance by the steering ing expenses. Such .@ 
\r example, being the standard FIRST GAME. | must- report \the dota 
4 nt in the German army and na ices See a iTeje wien ae xeee a cae nie a ele'e'e 6 8 1—i5 such player on reques: 
: -he German Wright aeroplanes. eckscher SSCCAR Sea ees avepcccsbauecaeve 2 1 j— § Co ittee of the U. Ss. 
?1 feature of the control is the SECOND GAME. 


or association must > 


| nner in which the rudder control Osborna 


5 ie en) SORE OL Gehrig 25425 72 679005 0 1 O 5-18] of the holding of a to 
=; 2d with the warping. Heckscher....0 20211301412 2-15 the secretary of the U. 
“een known for some time that i THIRD GAME. aaitina paid iy 
- oo) Bee oa ae iee 4 Ompome 1 cles es -.2 0 0 5 0 2 3 0-12! portation and expense 
a7 sce Ma ca al Gale Heckscher ........... 0610 2 4 1 1—15/participated in such tor 
ale. Expert ay ane ee FOURTH GAME. names of such players, 
> Atwood, Oscar Brindley, Beck- Orborns oes Se ePp ee JOE | eee Mn bee ee 0— 5 rs ‘Robert D. W: 
ms and several of the army ana|Heckseher ...........1 3°10 0 1 6 2 1-15} Outside of the choi 
 1en, have expressed admiration -. FIFTH GAME. dent and the secret: 

_ aw system, particularly because | Osborne cesveveeseceseasl 3 1 0 8 0 0 2-15|CErS Was cut and 
-_vinetiveness, which is bound to|Heckscher .............. 000 14 4 1 0-10) Was again elec 


uch easi yeh Aces by setvices—Osborn@, 37; Heckscher, 35. Henry W. 
nt er and safer to fly than Aces by placing— Ochorns; 20; Heckechig: 99 [ares ince eee 
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